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Twenty-Second Annual Meeting, American Gas Light 
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——_—__ 
AMERICAN Gas LIGHT ASSOCIATION, 
OrFice of SeoreTary, Provipencs, R. I., Oct. 5, 1894. 
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ship. orf aplication for Active Membership, or for Associate Member- 


transfer from Associate to Active Membership, must be re- 
oe 


s least 10 days prior to the meeting at which 


abi ANNOUNCEMENT. 


eting of the American Gas Light Association will 
. ©., October 17, 18 and 19, 1894. 





















The meeting will be called to order by the President, W. H. Pearson, 
of Toronto, Canada, at 10 o’clock, a.m., on October 17, in Builders’ Ex- 
change Hall, on 13th street, between G and H streets. This is 34 blocks 
from the headquarters, the Arlington Hotel, which is located on the 
corner of H street and Vermont avenue, one block from the White 
House. The Arlington is conveniently reached by the principal street 
car lines, as are the other first-class hotels in its vicinity. 

As the most satisfactory quarters are always obtained by writing in 
advance to the hotel people, the following ist of hotels is appended, 
and it is particularly suggested that in writing to them a i be re- 
quested, for which a self. addressed and stamped envelope should be in- 
closed, as misunderstandings and disappointments may thereby be 
averted. Remember, ‘‘ First come, first served.” 


Hotel. Rate per Day. Distance from Hall. Remarks. 
Arlington:..... $4 to $5 34 blocks. This is headquarters, 
Riggs House.... $3 to $5 4.4 —— jae and 
Willard’s ...... $3.50 to $4.50 33 “ SS ee 
Ebbitt House... $4 _ : yoere pda and 
Wormley’s..... $3 ee } — ae ana 

( linroom, $4.50 Located at 15th and I 

Normandie..... 2 “ 3.50 4 x streets. Can take 
} 3 - 3.00 100 persons. 

( Located at 15th and 

‘|Shoreham...... $4 ema H streets. Can take 

} 125 to 150. 

Hamilton House $2.50 up 4 a ee a and 

{ Located 4 Penna. av. 

i ve and 6th st. Cars 

National........ $4 10 | go within 3 blocks 

of hall. 
Metropolitan. . $2.50 0 ee 
Howard House. $2.50 10 " Pues Or — to 


All of the above hotels are conducted on the American plan, and can 
take from 25 to 50, except the Normandie and Shoreham (see ‘‘ Re- 
marks,’ above). The rates ‘named by the Arlington, Riggs, Willard’s 
and Normandie are special for this convention. 

The Ebbitt has also made reductions, viz.: Fifty rooms on 6th floor, 
with steam heat, reduced to $2.50 and $3.00 each person per day ; fifty 
rooms on other floors reduced from $4.00 to $3.50. Nearly all other 
grades of rooms are also cut in price, so that those who wish more 
elaborate accommodations can obtain them at lower prices than formerly. 

The roll call will be made by means of the door card method as us- 
ual, and be in charge of one of the Committee of Arrangements. Eac bh 
member or visitor upon entering the hall for the first time will at the 
door receive a special card upon which to write his name, address, etc., 
the card then to be given to the doorkeeper. 

The list of papers to be read at the meeting is as follows : 


1. ‘‘ Observations on Sundry Methods of Making Water Gas from 
Bituminous Coal” (Vak XI., No. 1, page ee), with ** Supplement ” 
(Vol. XI., No. 2, page 169), b Frederic Egn 

2. ‘‘ Public Ownership of Gas Peopectien” ¥ ‘(Wol. XI., 
by Walton Clark. 

3. ‘A Small Experimental Plant asan Aid to the Management of a 


No. 1, page 67), 


oe Gas Works” (Vol. XI., No. 2, 118), by Peter Young. 
“Some Experiences with the Welsbach Incandescent Gas Lamp” 
(Vel. XI., No. 121), by W. 8S. Rathell. 


5. ‘* One of the Firs Meter Makers in the United Sta 


” (Vol. XL, 
No. 2, page 130), by H. C. Slaney. , 
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6. ‘‘ Light Wasted in Bad Flames” (Vol. XI., No. 2, page 146), by 
N. W. Gifford. 

7. ‘Applications of Chemical Technology to Gas Manufacture” 
(Vol. xt. No. 2, page 149), by Geo. H. Harper. 

8. The Use of Gas for Other Purposes than Lighting” (Vol. XI., No. 
2, page 172), by Burdett mis. 

9. ‘* Taxation” (Vol. XI., No. 2, page 181), by Allen R. Foote (by 
request). 

10. ‘‘ Patching Holders while in Use” (Vol. XI., No. 2, page 194), by 
J. H. Findlay. 

Also two or three others that have not yet been turned in to the Sec- 
retary. 

The members are particularly requested to carefully read every page of 
the July and October ‘‘Quarterlies,”’ and come to the meeting prepared to 
discuss the articles therein presented, as the papers will be distributed in 
that form only. 

Each member is expected to send in not only py on original sub- 
jects, but also written discussions or analyses of any or all of the pa- 

rs written by others, such written discussions to appear in the next 
issue of the ‘‘ Quarterly.” 

The Question Box will be be made a special department of the ‘‘ Quar- 
terly,” provided the members will support it by sending in responses to 
queries, as well as to keep the Box full of questions, which will be 
ptinted in-each issue with the responses to the queries of the previous 
issue. Send in your questions as early as possible; now, if you can. 
Questions sent in for this meeting will be found in Vol. XI., No. 2, 
page 196. 

Application Blanks will be found among the last pages of the April 
and October Quarterlies. 

The Committee of Arrangements are completing the details of their 
programme, which is expected to include the usual banquet, an excur- 
sion to Mt. Vernon, etc., and the members and their ladies have been 
invited to visit the Maryland Meter and Manufacturing Co., of Balti- 
more, on Saturday, 20th, by whom they will be hospitably received. 
During the meeting the comfort and amusement of the ladies will also 
be attended to, for full details of which consult the programme which 
you will receive at the meeting. 

Seren to the ancient custom of the Association, it is proposed to 
hold the traditional banquet on the evening of Thursday, Oct. 18, and 
in continuation of the precedent established last year, each one will 
pay for his own ticket. Price of banquet ticket has been fixed at $5. 

Have you returned to the Secretary the card sent with the circular of 
September 10th? This is very important, that the data therein asked for 
should be in his hands as soon as possible, whether you expect to attend 
the meeting or not. The Committee cannot complete their work with- 
out it. 

During the days of the meeting bulletin boards will be placed in the 
lobbies of the Headquarters and the Meeting Hall. All members are 
warned to take due notice thereof and govern themselves accordingly, 
that they may be apprised of any change in or addition tothe programme, 

Many of the members have allowed their dues to remain yet unpaid, 
and this is a source of much difficulty to the Treasurer and extra work 
and worriment to the Secretary, who has already sent several statements 
to each of the delinquent ones, as you must know, if you are one of 
them, unless you have failed to notify him of change of address. 

The present addresses of the following-named members are unknown 
to the Secretary, who will be glad to receive any information concern- 
ing them: E. H. B. Twining, W. I Wilson, L. 8S. Jones and Frank 

ierce. 

Special Cars, etc.—The Secretary’s party will go via Fall River Line 
on Monday evening, and join the New York party on the 11:30 a.m. 
Royal Blue Line train Tuesday forenoon. The party from New York 
will be a large one, and several special cars have been secured, afford- 
ing ample and first class accommodations. If you are not booked for 
the party of the Secretary of the N. E. Association, by all means join 
this party, as a special agent of railroad companies is to accompany us 
to insure every comfort. A. B. SuaTER, Jr., Sec. 


Extract from the Constitution. 


51. No member who owes two years’ dues shall be entitled to vote, or 
to participate in the deliberations of the Association, or to receive a 
~ of the ings. 

. Any member whose dues shall remain unpaid for a term of three 
neo Tad be dropped from the roll of membership by a vote of the 
uncil. 








BRIEFLY TOLD. 
NE * 

THIS WEEK AT WASHINGTON.—Just before going to press with our 
last issue we received Secretary Slater’s final official circular respecting 
the American Association’s meeting, and although it came to hand too 
late to permit us to make appropriate comment on its lines, it was never- 
theless our good fortune to be able to print its main points—in fact, the 
only portion which we were forced to omit was that which referred to 
the manner of securing the rebate from the regular faresallowed by the 
railroads to those who will attend the convention. Nor was this an un- 
fortunate omission, for the station agents at the different points in the 
States—nearly every delegate and visitor to the meeting will travel by 
a road which agrees to make the concessions—will tell the inquirer how 
to proceed in the premises. As will be seen from the Secretary’s 
enumeration, the paper list promises 10 papers, on a wide range of sub- 
jects, that have already been printed in the Association Quarterly (Vol. 





XI., Nos. 1 and 2), and the further expectation is that two (possibly 
three) others are to be presented. The President's address is to be added 
to the foregoing, wherefore there will be no dearth of subjects for dis 
cussion, especially when it is remembered that the Question Box already 
contains much meat for digesting. According to our former predictions, 
all of which are now certain of realization, the convention will be im- 
portant, instructive and pleasing ; and in point of attendance it bids fair 
to make a record. Referring to the invitation extended by the pro- 
prietors of the Maryland Meter and Manufacturing Company, of Balti- 
more, to those in attendance to visit the Company’s new factories, on 
Saturday, 20th inst., we have it from the Company that in all probability 
a special train will be chartered for the perfect convenience and com 
fort of its guests. This train will leave Washington at 9:30 a.m. of Sat- 
urday, arriving at Baltimore 50 minutes later. 





A PROVISION OF THE PROPOSED NEW CONSTITUTION FOR THE STATE 
or New YorkK.—Most residents of New York have been aware, in a 
general way, that a body known as a Constitutional Convention has 
for some months past been deliberating for the purpose of giving to New 
York a new Constitution, and the general public also knows, however 
vaguely, that the Constitution has been agreed upon, and that its ten 
ets, regulations and restrictions are to be submitted to the public at the 
election in November, for their approval or rejection. Looking over 
the official document submitted as the report of its labors, one could 
easily find ground for surprise in that New York’s present Constitution 
was so badly in need of rehabilitation, or of the application of such 
varied and drastic measures to make it take on real soundness. Indeed, 
we think the voters will hold to the belief that the doctors were not 
only too many, but were too much on the specialist order. Every whim 
and fad seems to have had an advocate, and all seem to have secured 
more or less recognition, judging from the wonderful melange of or- 
ders respecting what may be done and what shall not be done hereafter 
in the State. However, the provision to which we wish to call attention 
at this time is contained in Article III., sec. 18, lines 21 and 22, where 
it is laid down that hereafter the Legislature shall not pass a bill 
‘granting to any private corporation, association or individual any ex- 
clusive privilege, immunity or franchise whatever.” Now we submit 
that this is not in line with progress of the substantial sort, for it will 
act as a bar to the development of many of the smaller centers of pop- 
ulation in New York; and if not to their development in point of num- 
bers, it will so act in depriving the people of such places of some of the 
prime conveniences of life for a greater period than would be the case 
did such restriction not exist. Good supplies of water and light in fact 
are now regarded as necessities, not conveniences, and there is no gain- 
saying the assertion that many places in the State would now be with- 
out either had they to depend on the willingness of the local rulers 
to tax the inhabitants directly for the initial capital needed to es- 
tablish the works. Private capital has always been in advance of 
money raised by taxation to take the risk of maintaining water and 
lighting plants in the smaller places (say in places of 5,000 souls), and it 
is not asking too much from the State that it shall guarantee exclusive 
privileges to the venturesome capitalist, for a fair term. The Supreme 
Court of the United States has, on more than one occasion, laid down 
the law that the principle of exclusive occupation of certain fields in 
industry, where such industry caters directly to the public need and 
welfare, is sound ; and while we know that New York can plan out its 
own fundamental law, we are not so certain that it is just when it as- 
sumes to deny the right which the. highest authority affirms. To our 
unconstitutional mind the action of the Convention in this respect seems 
nearsighted. 





Nortgs.—During the tremendous storm of wind and rain which swept 
the Eastern Coast of New York on the 10th inst., serious damage was 
done to the m»nster holder in process of erection for the New York and 
East River Gas Company. This holder (its calculated capacity is 
5,000,000 cubic feet, which would make it the largest in America) stands 
in a peculiarly exposed position, on the western shore of Long Island, 
at a point known as Ravenswood, the opposite line in New York city 
being, say, 72d street, and it was in such a stage of construction as to 
make the guide framing peculiarly susceptible to the action of a violent, 
intermittent gale. The loss is considerable, but the builders (Messrs. R. 
D. Wood & Co.), with commendable pluck and promptitude, were at 
work on its repair before sundown of the day that it was damaged.—— 
We are informed that the Massachusetts Board of Gas and Electric Light 
Commissioners, as the result of their deliberations over the testimony 
submitted at the hearings of petitioners for a readjustment of gas rates 
at Worcester, have recommended the Worcester Gas Light Company 
to reduce the price to $1.25 per 1,000, a concession of 15 cents, 
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The History and Development of the Gas Engine. 
ii 

Mr. W. Norris, M.I.M.E., in a lecture before the Lincoln (England) 
schools of Science and Art, remarked : 

The earliest attempts to obtain motive power from heat were made by 
ieniting inflammable powder and utilizing the force of the explosion 
thus generated. As a source of energy, this combustible powder was 
the first agent used ; it preceded the production of coal gas or steam. 
Strictly speaking, cannons are the oldest heat motors ; and the princi- 
ples on which they are constructed are identical with those of internal 
combustion engines. Heat is applied to explosive powder, and the ex- 
pansion of the powder furnishes the motive force to propel the ball for- 
ward. In modern heat engines, a piston takes the place of the ball. 
In the early days of mechanical science, the energy shown in the pro- 
jection of a cannon ball seemed to afford a simple solution of the prob- 
lem how to obtain power and motion by heat. But the power produced 
by exploding powder in a cannon could not be used for practical work, 
because it was not generated continuously and regularly. To apply the 
expansive force of the gas given off during combustion, the combustible 
was exploded in a closed vessel and made to act upon a piston. These 
early combustion engines were the forerunners of modern gas motors, 
in which the power is also obtained by explosion. But though they 
were introduced nearly a hundred years before the first steam engine, 
they were soon abandoned, because it was found impossible to control 
the power génerated. Steam was easier and safer to work with ; and 
for more than a century explosive engines were wholly relinquished. 
The first to propose the use of explosive powder to obtain power was the 
Abbé Hautefeuille, the son of a baker of Orleans. To him belongs the 
honor of designing, not only the first engine worthy of the name, but 
the first machine using heat as a motive force. In 1678 he suggested 
the construction of a powder motor to raise water. The powder was 
burnt in a vessel communicating with a reservoir of water, and as the 
gases cooled after combustion, a partial vacuum was formed, and the 
water was raised by atmospheric pressure from the reservoir. An- 
other machine, described by him in 1682, was based upon the prin- 
ciple of the circulation of blood, produced by the alternate expansion 
and contraction of the heart. Here the water was raised by the direct 
expansive action of the combustible gases given off by the powder when 
ignited. This was the first instance of a direct acting engine. Huy- 
ghens and Papin made several attempts to overcome the difficulty, but 
abandoned the use of explosive powder, and devoted their attention to 
steam. 

For more than a hundred years after these early attempts, all efforts 
of scientific men and inventors were directed to the study of steam and 
its application to produce power. For the time, there was no other 
known agent that could compete with it. Gas extracted from coal had 
not yet been applied as a motive force in engines; and experience had 
shown that explosive powders were too dangerous and too intermittent 
in their action to be used with safety. The first to design and construct 
an actual gas engine was John Barber, who took out a patent. in 1791. 
Various circumstances contributed to the success of his invention. The 
steam engine already occupied an important place in mechanical science, 
thanks to the genius of Watt, Newcomen, Smeaton and others. Work- 
men had by this time been trained able to turn out and adjust, with fair 
precision, the different parts of an engine, though good tools were still 
hardly to be obtained. The distillation of gas from coal had already 
been discovered by Dr. Watson, though it was not till 1792 that Mur- 
doch applied it to practical use. Barber made the gas required for his 
engine from wood, coal, oil or other substances, heated in a retort, from 
whence the gases obtained were conveyed into a receiver, and cooled. A 
pump next forced them mixed in proper proportion with atmospheric 
air, into a vessel termed the exploder. Here they wereignited ; andthe 
mixture issued out in a continuous stream of flame against the vanes of 
a paddle wheel, driving them round with great force. Water was also 
injected into the explosive mixture to cool the mouth of the vessel ; and, 
by producing steam, to increase the volume of the charge. Barber’s 
engine exhibits, in an elementary form, the principle of what is now 
known as combustion at constant pressure ; but it had neither piston nor 
cylinder. The next engine, invented by Robert Street, in 1794, was a 
vreat step in advance. Inflammable gas was exploded in a cylinder, 
and drove up a piston by its expansion, thus affording the first attempt 
at practical internal combustion. The gas was made by sprinkling 
spirits of turpentine or petroleum at the bottom of a cylinder, and 
evaporating them by a fire beneath. The upstroke of the piston admit- 
‘ed a certain quantity of air, which mixed with the inflammable vapor. 
Flame was next sucked in from a light outside the cylinder, through a 
valve uncovered by the piston ; and the mixture of gas and air ignited. 








The explosion drove up the piston and forced down the piston of a 
pump raising water. In this engine many modern ideas were fore- 
shadowed—especially the ignition by external flame, and the admission 
of air by the suction of the piston during the upstroke ; but the mechan- 
ical details were crude and imperfect. 

Two great improvements in the practical application of gas engines 
were made by Lebon, a French engineer, in 1799 and 1801. The first 
was most particularly intended to describe the production of lighting 
gas from coal; in the latter he purposed to utilize this gas to drive 
a piston in an engine very similar to that designed by Lenoir sixty 
years later. Lebon also suggested that the machine generating the 
electric spark should be driven from the motor shaft. More than sixty 
years elapsed before the great advantages Lebon had so clearly under- 
stood, of compressing the gas and air before ignition, were fully real- 
ized. Lebon’s engine was too much in advance of the times to have 
achieved immediate success. The manufacture of gas from coal was 
still in its infancy, and it was too expensive and difficult to produce to 
be used for driving an engine, while electricity was at that period so 
imperfectly understood that ignition of the charge by an electric spark 
was alone sufficient to condemn the motor. . 

Samuel Brown’s inventions came next, his patents being dated 1823 
and 1826.. The principle used is ingenious and easily carried out in 
practice. The apparatus consists essentially of three large upright cyl- 
indrical vessels, fitted on the top with a movable valve cover of the 
whole diameter of the cylinder. This cover is raised and lowered from 
and to its seat, by a lever and suitable gear, at proper times. The g's 
supply enters the cylinder at the bottom (the cylinder being filled with 
air); the gas cock is opened, and the issuing gas lighted by a small 
flame as it enters the cylinder. The flame produce d fills the whole ves- 
sel, exploding the air it contains. The valve being now lowered and 
the gas supply shut off, the water jet is thrown in and causes conden- 


sation. The engines are all connected to the same crankshaft. The 
idea was evidently suggested by the condensing steam engine. A 


boat was fitted with one, including a gas generating plant, and was 
run on the Thames as an experiment. Another engine was made in 
combination with aroad carriage ; and this also ran in London. If these 
statements are to be relied upon, then Samuel Brown was really a great 
man, and should be considered as the ‘‘ Newcomen”’ of the gas engine. 
William Barnett, whose invention is dated 1838, is the patentee of a 
very good form of igniting arrangement; the flame method, most 
widely used until a few years ago, being originated by him. He is 
also the inventor of the compression system now so largely used in gas 
engines. Lebon, it is true, described an engine using compression m 
1801; but his cycle is not in any way similar to that proposed by Bar- 
nett, or used in modern gas engines. The igniting valve is very in- 
genious and the igniter acts well—being almost identical in principle with 
the flame igniting arrangements of Hugon, Otto and Langen, and Otto. , 
From 1838 to 1854 inclusive, eleven British patents were applied for, 
but few of them reached their final stage. Having referred to the Bar- 
santi and Matteucci engine (patent dated 1857), the Otto free piston en- 
gine (1866), the Otto silent engine (1876), the Clerk gas engine (1880), 
and the modern Crossley ‘‘ Otto” engine (1889), Mr. Norris proceeded : 
Early in 1890 Messrs. Robey & Co. introduced the manufacture of gas, 
engines into Lincolnshire ; the cycle adopted being the now almost 
universal four cycle, and the combustion chamber so constructed that 
the inlet and outlet valve are arranged in a direct line of combus- 
tion. A peculiarity of the Robey gas engine is the method of igniting 
the charge. Timing valves, considered absolutely necessary by every 
other maker of gas engines, are entirely dispensed with, automatic tube 
ignition being substituted. I am strongly of opinion that there is no 
known method of igniting a compressed charge of gas and air which 
gives such satisfactory results as by simply forcing such charge into a 
tube always open to the cylinder. The cylinder lubricator is arranged 
with duplicate carriers, and gives a constant feed, irrespective of the 
level of oil in the reservoir. Messrs. Robey & Co. were the first to show 
the absurdity of selling gas engines by nominal and indicated horse 
power, instead of by the effective, actual, or brake horse power ; also to 
prove in a practical sense that gas engines could be made to run in either 
direction, and give the same results. Independent tests in Birmingham 
show that with an 18 effective Robey gas engine, a consumption of less 
than 22 cubic feet per brake horse power was registered. The smallest 
gas engine made by Messrs. Robey & Co. is 4-horse power, which runs 
at 500 revolutions per minute ; the largest is 125-horse power, which. is 
intended to work with producer gas on a consumption of less than { lb; 
of coal per horse power per hour. In Lincoln alone, at the present time, 
the aggregate power of Robey engines is 340 effective horse power. The 
‘heat account,” though commercially good, from a scientific point of 
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view, is far from satisfactory : Heat turned into work, 22 per cent.; heat 
rejected in water jacket, 43 per cent.; heat rejected by exhaust, 35 per 
cent. Iam firmly convinced that internal combustion engines will be 
constructed turning 50 per cent. of the heat into useful work. 

In conclusion, the’lecturer, in alluding to the internal combustion 
engine of the future, said: It was Professor Fleeming Jenkin who first 
gave to the world the mathematical demonstration of the increased 
economy attending triple and quadruple expansion in the steam engine. 
Professor Johnston, in his recent paper on ‘‘Steam Engines for Electric 
Lighting,” has pointed out the extremely high theoretical attainment 
of the latest forms. He says, in fact, that these have now arrived at 
**so perfect a condition that the range for further improvement is prob- 
ably very narrow, and the gain still to be made mustcomeslowly.” The 
efficiency of the steam engine when taken as a measure of the recovery 
of power from the total power equivalent of the heat employed, follow- 
ing the most improved methods, is only about 10 per cent. when large 
units of power are taken into consideration. 

To compare this performance with that of the gas engine, it is but 
fair that we take equal units in either case. In the comparison of the 
two motors as heat engines, size for size, the actual performance of the 
gas engine is more than 200 per cent. better than that of the steam en- 
gine,with a vast unexplored region beyond in the case of the gas engine, 

giving promise of great improvement and higher economy than the most 
excellent performances yet recorded. This system of transferring the 
furnace, wherein the energy is primarily developed, into the cylinder of 
the engine itself, and there utilizing directly the benefits of combustion, 
is undoubtedly the greatest step of the present half-century in the direc- 
tion of high economy and efficiency. There is no doubt that the engine 
of the future is to have its furnace in its cylinder, thereby eliminating 
the gigantic waste attending latent heat, which is encountered in the 
ease of steam. The commercial gas engine of to-day has a single act- 
ing cylinder ; and it undoubtedly stands in the same position as the 
steam engine in 1860, when Charles T. Porter first proposed to develop 
double or triple the power from the same weight of material for the 
same weight of engine, by increasing the number of its power- 
producing elements per minute from 50 strokes, as was the practice, to 
250; or, to follow history in steam engineering still further back, to the 
days of Newcomen and Crawley, when all engines were single acting, 
and a multiplication of cylinders was required to increase the number 
of power strokes. 








Oil Gas. 

[A contribution to records of the American Chemical Society, by Messrs. 
W. A. Noyes, W. M. Blinks and A. V. H. Mory, of the Rose Poly- 
technic Institute, Terre Haute, Ind. | 
Some years ago Armstrong and Miller’ made a study of the gas made 

from petroleum by subjecting it to a high temperature, and of the oil 

deposited on condensing the gas. The following study of the gas made 
from petroleum by a somewhat different process, and which gives in 
some respects different results, may be of interest. 

In the Pintsch system’ as described by Armstrong and Miller two 
D-shaped retorts of cast iron are set one above the other, the largest 
size in use being 6 feet 4 inches long, 10 inches wide and 93 inches 
deep. The retorts are heated to a bright cherry-red, and the oil may 
be run into the upper retort at the rate of about 12} gallons per hour. 
About 80 feet of gas per gallon of oil is considered a good yield. 

By the Citizens Fuel and Gas Company, of Terre Haute, gas is made 
from petroleum in large generators, one having a capacity of about 450 
cubic feet of gas per minute, and two smaller ones with a capactity of 
250 feet per minute, during the generation of the gas. The larger gen- 
erator consists of an outer cylindrical shell of 4-inch boiler steel, 20 
feet high and 8 feet in diameter, lined with firebrick to a thickness of 
16 inches. The interior is composed of alternate chambers and checker- 
work compartments of firebrick. Starting at the bottom, there is an 
open chamber to the height of 2} feet, then, resting upon six 12-inch 
arches, the checkerwork of brick is built up, rows of brick, touching 
end to end and 24 inches apart, extending from wall to wall, compos- 
ing the first tier, then upon these other rows are laid at right-angles to 
the first, then the next tier so as to be directly over the open squares 
formed by the first two rows, and so on, making the checkerwork to 
the height of 5} feet. The bricks are laid in, one upon another, with- 
out mortar or fireclay. 

Above this checkerwork is a chamber 3 feet high, then arches and 
more checkerwork for 5} feet, and then another chamber extending to 

1. J. Chem. Soc. (London) 49, 74 (1886). 


2..J. Soc, Chem. Ind., 1884, 463. We are indebted to Mr. W. B. 
dnd.) College, for this statement, as the Journal is not accessible 





Landon, of Lafayette 
to us. 





the top. A heavy iron door 14 inches in diameter is provided at the 
top. By opening and shutting this it is made to act as a regulator for 
equalizing pressures when reversing operations. For heating the ven- 
erator, oil is injected into the top and middle chambers by means of a 
steam-jet, air being admitted at the same points through 5-inch val ves, 
For generating gas oil is injected into the top chamber through three 
jets. The gas which is formed leaves the chamber at the bottom 
through a 16-inch pipe lined with firebrick and leading into the water 
seal. The gas as it leaves the generator is too rich for burning in or- 
dinary burners, hence in the seal box it is diluted with ordinary air in- 
jected by steam through a 4-inch pipe into the top of the seal. In the 
process as formerly used this air was injected into the generator with 
the oil, and the oxygen which it contained appeared as carbon dioxide 
and carbon monoxide in the gas produced. .This form of the process is 
still in use elsewhere. 

The seal box is 34 feet in height by 4 feet in diameter, and the pipe 
leading from the generator dips 8 inches below the water surface. A 
stream of cold water runs continuously into the seal box, condensing the 
tar, which is carried with the overflow water into the tar well. From 
the seal the gas passes through a tower scrubber 20 feet in height, 
where it is washed with cold water, then through a tubular condenser, 
from this through a second scrubber, and then through two purifying 
boxes, 14 x 14 x 3 feet, with a 24-inch seal. From the purifiers the gas 
passes through the station meter, and thence to the holder. The puri- 
fying material used is technically known as Laming’s mass, and is pre- 
pared by treating wood shavings with copperas and lime, 4 barrels of 
copperas and about the same amount of lime being used to 300 bushels 
of shavings. 

Temperature.—The destructive distillation of the oil in the process 
of gas making is an endothermic operation, large quantities of heat 
being taken up from the hot brickwork, and the operation can only be 
carried on from 7 to 10 minutes at a time, when the heating must be re- 
commenced and continued for approximately the same length of time. 

The temperatures in the generator were measured by noting the 
melting points of salts. The salt was wrapped in platinum foil; this 
was placed in a sheet iron tube attached to an iron rod, and the inser- 
tion was made through a hole in the side of the generator. 

Measurements of the lowest temperature were made by introducing 
the salts immediately after the gas making ceased, and withdrawing 
them at the end of 2 minutes. Sodium chloride was unaltered in all 
trials at the first temperature, potassium chloride fused in about 3 min- 
utes, while potassium bromide melted in less than 2 minutes. The 
lower temperature is therefore between the melting points of potassium 
bromide and potassium chloride. 

At the highest temperature sodium carbonate fused, but calcium flu- 
oride was unaltered. Experiments with sodium sulphate were rejected 
because the salt was apparently reduced by the gases to which it was 
subjected. 

In assigning a temperature in degrees, some difficulty is experienced, 
as authorities differ as regards the melting points of these salts. The 
following values are given by Carnelly,' and quoted in the works of 
Mills and Rowan on fuels, page 341, and by Victor Meyer and Riddle.’ 
The values of the latter, however, are stated as being preliminary only, 
and the melting point of sodium carbonate especially is stated, in a 


later paper, to be too high. 
Meret and 
Riddle. 


715° C. 
766° C. 
851° C. 
1,098 C. 


Potassium bromide 
Potassium chloride 
Sodium chloride 
Sodium carbonate 
Calcium fluoride 

The lower temperature may be stated with some degree of certainty 
as being about 750° C., while the higher temperature is probably 900° 
to 1,000° C. 

Composition of the Gas.—The following determinations of the tech- 
nical composition of the gas were made with Orsat’s apparatus, the de- 
terminations of methane and hydrogen being made by explosion wit! 
an excess of air and the addition of oxyhydrogen gas, the large amount 
of methane rendering an explosion with air alone almost impossible. 
The illuminants were determined by absorption in fuming sulphuric 
acid. The first two determinations were duplicated with Hempel’s ap- 
paratus with almost identical results. The ‘‘ total carbon” in the gas 
was determined by exploding a known volume of the gas with an excess 
of air and determining the volume of carbon dioxide formed. Theethy- 
lene.and propylene are calculated on the assumption that the illumi- 


1. J. Chem. Soc. [London], 1878 and 1880. 
2, Ber. de chem. Ges., 26, 2443. 
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nants eonsist exclusively of these two gases. It is well known, of 
eourse, and will be further shown below, that this is not the case, but 
for the purpose of calculating the heat of combustion of the gas the 
error introduced is slight and is certainly less than on the assumption 
‘ually made that the illuminants consist entirely of ethylene. 

‘he heat of combustion is calculated on the basis of one cubic foot of 
the gas at 0° C., burned to carbon dioxide and vapor of water. The 
fellowing values are used, deduced from the values given in Winkler’s 
‘Technische Gasanalyse.”’ 


One eubic foot of ethylene gives 1,573.3 English heat units. 








ghd ‘* propylene ‘* 2,824.8 ee = - 

sd ** carbon monoxide ‘ 342.4 ay wt be 

ssi cs ‘* methane ~ 964.3 3) > _ 

+ a ‘* hydrogen _ 289.8 - . 

Feb. 20. Feb. 20. May 22. June 5. 
Undiluted Diluted Diluted Diluted 
Gas. Gas. Gas. Gas. 
Per Cent. Per Cent. Per Cent. Per Cent. 
Carbon dioxide.............. 2.3 2.1 0.7 0.8 
i ee ae 28.1 19.9 19.3 15.9 
ONG OEE Li sad > 8c home's 0.2 5.9 7.0 20 
Carbon monoxide ........... 0.6 1.8 0.0 0.0 
MOGI rcidicecntddnnsach. 44.8 32.3 33.2 36.0 
HITE 02.0 ccccscesccsescs 20.5 14.2 6.9 6.1 
Nias Adsl dcsinssscinch 3.5 23.9 32.9 33.5 
100.0 100.0 100.0 100.0 
Total carbon=carbon dioxide. 115.7 85.6 85.5 77.0 
° Ethylene...... ’ hg id ‘ 

Il]uminants Prcavinns athey ine mr 130 Uy 
English heat units per cu. ft.. 1,025.0 744.0 741.0 678.0 


The small amount of carbon dioxide and carkon monoxide present in 
the gas is worthy of especial remark. Steam is used to inject the oil 
into the generator, but the analyses show that the steam must pass out 
at the end almost entirely unchanged. It follows from this that in an 
atmosphere of reducing gases, and at a temperature of 700° to 900° C., 
it is impossible to burn carbon to carbon monoxide or dioxide by means 
of steam. 

This is still more apparent in those forms of the process in which air is 
introduced into the generator. One of us has made many analyses of 
gases produced in that way, and in every case the oxygen of the carbon 
dioxide and carbon monoxide combined was less than that of the air in- 
troduced. These facts have a very important practical bearing as re- 
gards the use of steam with petroleum in the manufacture of gas. 

The gas directly from the producer contained 1.83 grains of sulphur 
per cubic foot. The purified gas contained 0.025 grain per cubic foot. 

Efficiency.—The amount of oil required for 1,000 cubic feet of gas 
varies somewhat with the condition of the generators. The following 
determinations were made : 


1. Feb. 20.—One run of the large generator when it was about to be 
shut down for repairs. 


Oil per 1,000 cubic feet of diluted gas, for heating ... 


“ce “ce “ce ec 


2.3 gallons. 
generating. 10.7 oa 


13.0 x. 

2. June 5.—Average of 5 runs of the large generator just fitted with 
new brickwork. 

Oil per 1,000 cubic feet of diluted gas, for heating... . 


ee “ec ‘ 


1.4 gallons. 
generating. 9.7 7 


oe 


11.1 3: 

On comparing the analyses, it will be seen thiet the gas of June 5 was 
diluted somewhat more than that of Feb. 20, so that the real difference 
in efficiency is only about 6 per cent. As the oil used was different and 
that of June 5 was, apparently, of better quality, no reliance can be 
placed on the difference. 

So much time was taken for other parts of the work that these deter- 





The oil used on June 5 was nearly free from water and had a specific 
gravity of 0.865. 

We will take the run of June 5 as a basis for calculating, approxi- 
mately, the efficiency of its plant. If we assume the oil to contain 86 
per cent. carbon and 14 per cent. hydrogen, 1 gallon of the oil would 
give, when burned to vapor of water, about 140,000 English heat units, 
and the amount of oil required for the manufacture of 1 cubic foot of 
gas would give about 1,550 English heat units. Since the gas itself 
gives 678 units per cubic foot (see analysis), about 44 per cent. of the 
heating power of the oil is found in the gas. 

Without going into the details of calculation, it may be of interest to 
state that about 35 per cent. of the heating effect of the oil used in heat- 
ing the generator is lost by reason of the high temperature of the smoke 
gases, and an approximately equal amount of heat is carried away by 
the gas during the generation of the latter. It is probable that at least 
10 per cent. of the heating effect of the total oil used is lost in this way, 
though the calculations do not show quite thatamount. The remainder 
of the loss appears to be due mainly to the formation of tar. 

Photometric Tests.'—On May 21 a test of the candle power of the di- 
luted gas, as furnished to consumers, was made, using a Lumner- 
Brodhun photometer with a 3-meter bar. The instrument was made by 
Hartman and Braun. The Methven slit was used as the direct stand- 
ard, its value being first determined in terms of a standard amy] acetate 
lamp which was taken as of 1-candle power. A wet meter, which, dur- 
ing one minute, indicated the number of cubic feet burned per hour, 
was used. Readings were taken on the meter and photometer each min- 
ute for 5, and sometimes 10, consecutive minutes. Averages of these 
readings were made and the gas consumption was corrected for temper- 
ature. 

The first night, tests were made using an argand, a 5-foot batwing, 
and a small and large Welsbach burner. 

The second night, tests were made with a view to determining the rel- 
ative efficiencies of different sizes of batwing burners, and of each size 
burning under different conditions. The conditions chosen were those 
of a smooth flame with a consumption rather under the indicated 
amount, and of a large, forked flame burning as high as possible with- 
out blowing. The appended table shows the results obtained : 


May 22.—Methven = 2.57 Candles. 


Candle Power 
Corrected for 5 


Rate of Gas Burned 
per Hour During 


Candle Power 
Found During 


Burner. the Test. the Test. Feet per Hour. 
PIES e kieine 2 29.3 5.17 cubic feet. 28.4 
Five-foot batwing. 33.9 5.27 . 32.2 
Small Welsbach .. 31.4 3.25 2 48.3 
Large Welsbach.. 57.13 6.06 “ 47.1 

May 23.—Methven = 2.36 Candles. 

Nature of Flame. Burner. As Above. As Above. As Above. 
Smooth.. 2-ft. batwing. 14.20 3.21 cu. ft. 22.12 
Forked.. ‘‘ = 23.32 5.54 * 21.05 
Smooth.. 3-ft. ‘ 18.53 3.49 ‘°* 26.54 
Forked.. ‘ ss 30.02 6.33 “ 23.75 
Smooth.. 4-ft. fa 19.66 3.43. “‘ 28.66 
Forked.. ‘‘ Fy. 37.45 6.74 ‘* 27.78 
Smooth.. 5-ft. = 28.00 ga,“ 31.32 
Forked.. ‘ fe 39.88 6.45 “* 31.01 
Smooth.. 6-ft. 2% 25.01 3.96 ‘* 31.58 
Forked.. ‘‘ = 45.01 fC. 31.87 
Smooth.. 7-ft. te 29.32 4.43 ‘* 33.10 
Forked.. ‘‘ ss 53.18 8.27 ‘ 32.15 


It will be seen that the larger burners are most efficient and that, with 
one exception, the smooth flame gives better results. This is especially 
true of the smaller burners. A sample of the gas taken on May 22 gives 
for the calculated heating effect 741 English heat units. The statement 
of the analysis is given elsewhere. 

Composition of the Illuminants.—In order to determine the presence 
and the amount of benzene and similar hydrocarbons in the gas, these 


minations were not repeated so many times as they should have been. | were determined by amodification of the method of Hempel and Dennis,* 
\pparently, however, about 10 gallons of oil are used in the large gen- and also by absorption in absolute alcohol and subsequent dilution with 
erator for generating 1,000 cubic feet of diluted gas and 1.5 to 2 gallons! salt water. Both methods gave essentially the same result and showed 
of oil are used for heating. _When we consider the amount of the di- that about 1.2 per cent. by volume of the gas consists of the vapor of 


lution, these results are somewhat lower than those reported by Arm- 
strong and Miller. Unfortunately they give no analyses of the gas. 
The oil used on February 20 contained some water, and an analysis 
gave— 
DPEAGa cbesiabhsncneciensasenine 81.0 per cent. 
PIA 0-66 wtih ahs casnsnencnsns a... < 
The specific gravity was 0.843. 








these hydrocarbons. From the oil obtained by the second method pure 
metadinitrobenzene was easily obtained by nitration and crystallization. 

To determine the composition of the other gases forming the illumi- 
nants, gas directly from the generator was aspirated through an ab- 








1. These tests were made with inst ruments from the Physical Laboratory, and under 
the direction of Prof. C. L. Mees. 
2. See JOURNAL, ante, p. 515. 
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sorption train consisting of 2 one-liter bottles packed in ice to condense 
the tar, then 2 one-half liter bottles half filled with an ammoniacal 
solution of cuprous chloride to absorb acetylene ; next a bottle of the 
same size half filled with dilute sulphuric acid to absorb ammonia fumes 
from the cuprous chloridé solution ; next 3 Drechsel wash bottles stand- 

ing in ice water, the first two containing 100 grams each of bromine 
with about half an inch of water above, and the third containing dis- 
tiffed water for the collection of bromine carried over from the other 
two, and finally a wash bottle half full of a solution of sodium hydrox- 
idé to absorb bromine fumes. Approximately 125 liters of gas were 
passed through the train to effect the saturation of the bromine. 

The bromine compounds were washed twice with caustic soda, then 
with distilled water, were separated, dried with calcium chloride, and 
fractioned. More than one-half came over between 127° and 150°. The 
résidue remaining in the distilling bulb solidified on cooling. It was 
crystallized from alcohol and from ligroin when it melted at 113°-113.5°. 
Aji analysis gave the following results : 


0.0750 gram gave 0.1500 gram AgBr. 


Cal. for Ca4H6 Bra. Found. 
85.56 85.11 


“Armstrong and Miller' obtained a bromide melting at 116°, which 
thiéy considered to be divinyl tetrabromide (1, 2, 3, 4 tetrabrombutane). 
TH8 ‘substance described above was probably the same, but less pure, as 
we'have worked with much smaller quantities. 

The portion of the bromides boiling from 127° to 150° was redistilled 
and gave three fractions, the largest 129°-133°, that from 133°-139° next, 
and that from 139°-143° least. After fractioning again, a determination 
ofthe molecular weight by the air displacement method of Victor Meyer 
was made with the portion boiling at 130° to 133°. The results agreed 
fairly with the molecular weight of ethylene bromide. Determinations 
of the molecular weight of the fraction 140°-143° were unsuccessful 
owing to decomposition of the bromide. There can be little doubt, how- 
evér, that the bromides consisted chiefly of ethylene and propylene 
bromides, the former being present in much larger amount than the 
latter>. 

A considerable precipitate was obtained in the ammoniacal solution 
of cuprous chloride, indicating the presence of appreciable amounts of 
acetylene and its homologues. In this respect our results differ from 
those of Armstrong and Miller. 


Tar.—The amount and character of the tar vary considerably with 
the conditions of running. Two samples of the tar were examined, one 
which was thick and viscous, another which was comapratively thin. 
No essential difference in qualitative composition was established. The 
lower boiling substances contained in the tar were separated by distilla- 
tion with superheated steam, the higher boiling products by direct dis- 
tillation. In the direct distillation much trouble was experienced from 
frothing, and it was found necessary to heat the tar at first in small 
quantities.in an open dish until the frothing ceased. The residue was 
then distilled as usual. 

Without going into the details of the work the results of the study 
may be stated briefly as follows : 

Benzene and its lower boiling homologues appear to be present in the 
tar in only small amount. No positive evidence of their presence was 
obtained; although it has been shown that benzene is present in the 


Naphthaline is present in considerable amount and was identified by 
melting point and boiling point. 

Anthracene is also present and was identified by melting point and 
by conversion into anthraquinone. An approximate quantitative de- 
termination of the amount of anthracene was also made, showing the 
presence of about 0.35 per cent. 

Krom the portion coming over at about 425° there was obtained, by 
crystallization, a solid melting at 250°, and probably crysene. 

From the portion boiling still higher a green crystalline solid melting 
at about 240° was obtained, but not in sufficient amount for its identi- 
fication. .. 

Attempts to isolate phenol were unsuccessful, though it is probably 
present in small amount. 

The. results of the investigation confirm the conclusion of Armstrong 
and, Miller that benzene and allied hydrocarbons may be formed, at 
high temperatures, from hydrocarbons which bear no simple relation to 
them. a . 

In.genclusion, we wish to express to Mn. J. J. Kirkham, Superin- 
tendent.« of the Terre Haute Citizens’ Fuel and Gas Company, our thanks 
for many favors shown us in the course of the work. 


leJsiChem. Soc. (London) 49, 81 (1886). 








How Shall We Meet the Competition of the Welsbach 
Burner ? 
‘dial lilacs 

Mr. Ed. M. Highlands, having asked the above question in Electricu] 
Engineering, thus answers it : 

The competition forced by the introduction of the Welsbach burners, 
how to meet it and satisfy the customer with profit to the station, is a 
subject of interest to all station managers. 

Where coal is used in quantities, coal consumption practically regu 
lates the price of the output, and is the most important of details, 
making it the great thing to economize upon. This being a fact, to 
compete with gas we must get an equal amount of light, in candle 
power, per pound of coal used, or be able to deliver the product to the 
consumer at a proportionately cheaper rate than gas is being delivered. 

The committee on statistics of the National Electric Light Associa 
tion report 208 watt hours per pound of coal as the best duty, and gives 
the ayerage of 65 electric light plants as 91.6 watt hours per pound of 
coal. This average is entirely too low to use even in an argument. 
So we will take the best showing made, namely, 208 watt hours. This 
208 watt hours will supply current sufficient for 3.7 incandescent lamps 
of 16-candle power each, of the type known as the 34 watt per candle 
power efliciency, making a total of 59.2 candle power per pound of 
coal. The same amount of the same kind of coal consumed in a gas 
works will yield 4 cubic feet of gas. The Welsbach burner consumes 
3 feet of gas per hour and gives a 60-candle power light, or the equiva- 
lent of 80-candle power per pound of coal. 

An electric light plant having a capacity of 2,000 16-candle power in- 
candescent lamps, and 275 2,000-candle power arc lamps, corresponds 
to a gas works making 23,000,000 cubic feet of gas annually. The for- 
mer’s labor account, not including superintendency and office help, 
would amount to $455 per month, divided as follows : 

Two engineers, $130; two firemen, $80; one helper, $40; two trim- 
mers, $90; one lamp repairman, $50; one wireman and foreman, $65. 
The labor account for the gas company will amount to $240, divided as 
follows: Two stokers, $90; one street man, $50; one meter setter, $50 : 
one statement man, $50. The cost of the two plants will be practically 
the same if the same amount of territory is covered. 

A gas company never figures over 24 per cent. of depreciation, as the 
holders, with proper care, should last for years ; the mains never wear 
out, simply get too small for the increased consumption, which requires 
larger mains, laid alongside the old ones. Generators, either retorts or 
cupolas, scrubbers, purifiers and exhausters, require a very small 
amount of repairs. The meter account will be a trifle smaller than the 
transformer account on an alternating system. 

Electric companies figure at least 10 per cent. depreciation, and cati- 
not honestly figure any less than that. Some of our largest are light 
stations make an allowance of at least $2.50 per lamp per year for 
burnt out dynamo armatures alone. 

Having compared gas and electricity as applied to commercial light- 
ing, we will now sum up the advantages of each one, and see how 
electricity is going to compete with gas. Electric illumination has the 
following advantages: Entire freedom from smoke and heat ; conven- 
ience and safety, which, with a neat, ornamental appearance, com- 
mend it to everyone for residence lighting. Then with the alternating 
current.systems outlying areas some distance from the central station 
can be supplied at less first cost than with gas. But gas can be so 
made as to give 74 per cent. more light per pound of coal, and a saving 
can be effected of 50 per cent. in salaries and 80 per cent. in repairs and 
in depreciation. And the same mechanical efficiency secured, whether 
working at full load, one-half load, or quarter load. 

Electricity is being sold as cheap now as it is possible with present 
machinery. Gas can be sold from 25 to 50 per cent. less than at pres- 
ent and still leave a good margin for the shareholders. 

How can electric light companies best meet this competition ? 








The Storage Battery from the Standpoint of the Purchaser. 


——= > —__—_ 
By Mr. TowNsEND WOLCOTT. 


The first question which prospective purchasers of storage batteries 
wish to have answered is, will it pay to invest in batteries, and if so, 
how large an investment will pay, under given conditions? Broadly 
speaking, the place to employ storage batteries is anywhere where there 
is a surplus of power at one time and a deficiency at another, or where 
a portable reservoir of electric energy is required. In any given case 
the question of practicability from a technical or engineering point of 
view must first be decided, and then in case of a favorable answer the 
financial part must be considered. 
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As with most other questions of engineering, the first part is more eas- 
ily answered than the second. This distinction may appear to some un- 
important, or even trivial, as the ultimate test of all engineering enter- 
prises is the commercial one, yet, nevertheless, it is important to know 
whether it is a question of natural law or of dollars and cents which is 
to be decided. Should a question arise as to the feasibility of building 
a bridge with a longer span than any heretofore built, well informed 
persons would first ascertain if it were possible to build the proposed 
structure at all, and if it were possible they would then consider wheth- 
er the cost of building would be warranted by the amount of business 
that could possibly be secured. 

When it was announced some years ago that all that was needed to 
make a successful flying machine was a motor with a total weight per 
horse power considerably less than any motor then in use, some one 
suggested storage batteries. This was on its face absurd, as no one with 
the slightest knowledge of storage batteries would expect them to excel 
all other: reservoirs of energy in lightness. So the question of cost 
need not be considered, and the possible cheapening in future has no 
bearing on the case, but the discovery or invention of a very much 
lighter battery would be necessary before this use could be considered 
seriously. This may perhaps be thought to be too visionary a scheme to 
be mentioned in a practical article as an example of proposed uses of 
the storage battery, but it is a fact that it is only a fair sample of the 
things that were expected of the storage battery by the public at the time 
of the greatest storage battery enthusiasm. The public is now less en- 
thusiastic, but in a better humor to do sober business. 

In the field of traction it has been claimed by some that the storage 
battery is too heavy, but it will be found that the additional weight of 
batteries does not increase the total weight of a car in as large a ratioas 
is commonly supposed, and although a lightening of batteries fora given 
power would, of course, be advantageous, this alone would not make 
the difference between success and failure. An investigation of most of 
the cases where storage traction has been successful would show that it 
was a question of flnance that determined the success or failure. 

Traction work is the severest possible work for a battery, owing to 
the large and rapid fluctuations of current, and under these conditions 
the deterioration of the cells has been the chief difficulty. The produc- 
tion of a type of cell that could stand the hard usage with a small 
amount to be charged to deterioration, would materially increase the 
number of cases of practicable storage traction. Other questions would 
then have to be considered, such as whether the road would have to 
compete with the trolley or not. 

One of the principal uses to which the storage battery has thus far 
been applied with entirely satisfactory results is the supplementing of 
the dynamos in central stations. For this purpose the engineering part 
of the question of feasibility can almost always be answered in the affir- 
mative, and it is then purely a financial question. If a station runs all 
the hours of the 24, it is important to have the load as uniform as pos- 
sible, and for the purpose of performing this equalization storage bat- 
teries are giving perfect satisfaction in European stations, and with the 
result of a visible improvement of the balance sheets. The batteries 
are charged from the dynamos during the slack hours, and discharged 
in conjunction with the dynamos during the heavy load hours. 

It is claimed by some American engineers that the load diagram in 
American stations is so even that there is no room for the advantageous 
use of batteries. But although this may be true of some stations, and 
although it is admitted by European engineers that our stations have 
on the average evener loads than theirs, there is undoubtedly a good 
deal of opportunity for their economical employment. It is the prac- 
tice of some of the best battery makers to guarantee batteries on specific 
work for annual depreciation not exceeding a given amount. It is then 
possible to calculate with more certainty whether storage batteries will 
pay in a given case. The items to be considered in estimating the 
operatirg expenses are, then, interest on investment, depreciation and 
attendance. The estimate of saving is based on the increased efficiency 
of the other apparatus, after allowing for the loss in connection of that 
portion of the energy which is passed through the batteries. In addition 
to this there is sometimes a saving which is not so easy to estimate before- 
hand, which, however, shows in the long run. This is the increased 
capacity of the stations to provide for emergencies, such as sudden calls 
for more power than the usual demand or the stoppage from any cause 
of a portion of the machinery.. 

If a station does not run all the hours of the 24, it sometimes has a 
load diagram that can be improved by the use of storage batteries, by 
shortening the actual hours of running the machinery and running 
more fully loaded during those hours. As this is in a sense opposite to 


on which it is proposed to operate. If the maximum load of the station 
is above the most economical working load, the batteries may, of course, 
be used after the method described for 24 hour stations. But there are 
many smaller stations where the maximum load is not above the econ- 
omical point, and according to the general notion there would be no 
room for batteries. In this class of stations, if the spare power be kept 
at work charging batteries at all times when there is any spare power, 
there will arrive a time when the batteries have sufficient charge to take 
care of the remaining hours of light load, and then the machinery may 
be stopped, with a reduction of operating expenses. In such a station, 
if the business increases so as to give a maximum load which is too high 
for economical running, the batteries may be used partly in both ways, 
and there is no danger of their becoming useless by a gain in the amount 
of business. 

The use of storage batteries for the propulsion of small boats or 
launches is an undoubted success. The work is not so arduous as in 
the case of street car traction and the depreciation is small. There is, 
moreover, no competitor in this field, unless the primary battery be con- 
sidered as such. The electric launch business is, perhaps, not a large 
field, but it has been in several instances a very profitable one. 

In selecting storage batteries for different uses it is important to note 
the different capacities per pound weight of the complete cell. Where 
lightness is an important consideration, of course the cell with the 
largest output per pound must be used, but where extra weight is of not 
much importance, some of the heavier types should be used, as the de- 
preciation is less. The figures given by different makers vary from 
about 2.5 watt hours per pound of cell complete up to 11.9 watt hours. 
This latter figure is equivalent to about 63 pounds of cell per horse power 
hour. 

Large cells built specially for station purposes sometimes have their 
containing vessels built of heavy planking and lined with lead, which 
increases the weight, so that the output will sometimes be as low as 2 
watt hours per pound. This, however, is no disadvantage for station 
purposes, and the cheapness and solidity of the wooden tanks, as com- 
pared with glass or rubber, make their use advantageous. These figures 
are for the ordinary lead and sulphuric acid types, known as Plante 
and Faure cells, and the highest figure, 63 pounds per horse power hour, 
is about the same as the alkaline battery at its best. The alkaline bat- 
tery consists of zinc and porous copper in caustic alkali. These batteries 
give a much greater current per pound weight than any other, and 
would seem to be the ideal ones for traction purposes, until the low 
electromotive force is considered, when it is found, as just stated, that 
they do not exceed the best results of the lead battery for power. 

It is a remarkable fact that the first type of storage battery that was 
of any practical importance, made in 1860 by Plante, is to-day, with 
some modifications, among the best, and both for durability and for 
high capacity it is unexcelled. The Faure process of mechanically ap- 
plying oxides, instead of forming them by the current, expedited and 
cheapened the process of manufacture as conducted at that time and in- 
creased the capacity of the cells ; but the improvements in the Plante 
type brought it to the front again. _ The zinc-lead-sulphuric acid battery 
is lighter for a given output in horse power hours than the lead battery, 
on account of its higher electromotive force ; but’ the maximum dis- 
charge that can be taken from it without injury is probably not so high 
as in the case of a good Plante cell, so that it is no better for traction 
and similar purposes than the latter. 








Mayer’s Apparatus for Manufacturing Gas. 
ciel 
On July 17, 1894, U. S. Letters Patent (No. 523,224) were granted to 
Mr. Frederick Mayer, of Baltimore, Md., for an improved system of 
manufacturing gas. Using the words of the specification : 


Figure 1 is an exterior front elevation of the apparatus. Fig. 2 is an 
exterior end elevation. Fig. 3 is an enlarged longitudinal central sec- 
tional elevation of the same. Fig. 4is a transverse section of Fig. 3, 
taken on the dotted line v—v, except that a part of a conduit hereinaf- 
ter descnbed, and the adjacent brick wall, are shown in section. Fig. 
5 is a sectional plan of Fig. 3, taken on the dotted line w—w. Fig. 6 is 
a similar section of Fig. 3, taken on the dotted line a—a. Fig. 7 is an 
exterior plan of the apparatus. Figs. 8 to 14 inclusive, are details of 
the apparatus on an enlarged scale. 

Referring to the drawings, A and B are circular twin generators. 
The wall of the generators is formed of brick of different qualities, the 
inner circular shell b being of firebrick of the highest grade, the outer 
circular shell ¢ of a cheaper grade, and the filling-in d of common 





the other method proposed, it is important to understand the principle 


brick. The entire wall is incased in sheet iron. The portion of the wall 
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situated between the generators is cut away to form the connecting 
space C, see Fig. 3. At the bottom of each generator are grate bars e, 
and below these bars are ashpits f. 

D and E are conduits extending transversely through the brickwork 
near its bottom, and the ashpits f, and these conduits are connected by 
ducts g and h. 

The generator A has a feed opening F, covered by a valve i, which is 
sand sealed, and the generator B has a similar opening G, provided with 
a purge valve j, over which is suspended a hood H shown only in Fig. 
1. The purge valve is manipulated through the medium of sprocket 
wheels a‘ and b*, rods c* connected at their ends by chains d‘, and the 
lever e‘ on the shaft of the sprocket wheel b*. 

Tis a pipe leading from the conduit D into the hydraulic main K, see 
Figs. 8 and 9. 

L is a pipe similar to the one J, leading from the conduit E on the op- 





and E which are opposite to the pipes J and L, and which are closed by 
heads o and p, see Fig. 7. The valves in the steam pipes U and V are, 
respectively, denoted by gq and r. 

W is a purge steam pipe, controlled by a valve s, branching from the 
main steam pipe 7, and leading to the upper part of the interior of the 
generator A, see Fig. 3. 

A shaft t stepped in the head of the main blast pipe O, extends upward 
to a point’above the generators where it enters a suitable bearing box u, 
and it carries a beveled gear wheel a'in engagement with a similar 
wheel b' on a countershaft c' hung in brackets d'. At the outer end of 
the countershaft c' is a sprocket wheel e' united by a chain belt to a sim- 
ilar sprocket wheel f'on a stud k* having a second sprocket wheel 
I united by a chain belt to the sprocket wheel m*on a spindle A',which 
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posite side of the generator to the hydraulic main, see particularly Figs. 
2 and 7. 

M and N are branch pipes leading, respectively, from the pipes J and 
L, to the main blast pipe O which extends to some source of supply of 
air under pressure. 

@ and R are stop valves respectively in the pipes M and N. These 
valves are best shown in Figs. 2 and 7. The stem a* of each of the 
valves Q and R is attached to a spindle b*, united to a double or 
branched arm c’ of a lever P, the other arm e* of which is loosely con- 
nected to a vertical rod f*. A similar rod g* is attached at the upper and 
lower ends to the one f* by chains h* which pass over sheaves 7°, thus 
making an endless connection. The rod g* is operated by a hand lever 
P" hinged to the sheet iron casing around the brickwork of the gener- 
ators. + 

T is a main steam pipe leading from a boiler not shown, to the main 
steam valve x; and U and V are branch steam pipes extending from 
the main steam pipe 7 below the valve n, to the ends of the conduits D 
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serves to operate the dip valves in the hydraulic main K as hereinafter 
described. 

B' is a short, vertical revoluble shaft situated near the shaft ¢t and 
connected to the said shaft by means of two spur gears g' and h', see 
particularly Figs. 11, 12 and 13. At the upper end of the short shaft 
B' is a worm 7?’ in gear with a toothed sector j' on a rockshaft k' having 
a double pointer m', see Figs. 11, 12 and 13. The pointer m', when in 
a horizontal position, is either below the valves g and r, as shown in 
Fig. 2, or above them, as shown in Fig. 11, When, however, the 
pointer is inclined in either direction to its fullest extent, it indicates one 
of the valves q and r as hereinafter fully described. 

Referring to Figs. 8 and 9, it will be seen that the pipes J and L in the 
hydraulic main K extend through the contained water into cylindrical 
boxes C' and D', in which the dip valves E'' and F'', before alluded to, 
are situated. Fig. 8 is a section of Fig. 10 taken on the dotted line y—y. 
Fig. 9 is a section of Fig. 10 taken on the dotted line z—z. These dip 
valves Z' and F"', which cover the pipes Jand L, consist of cylindrical 
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shells closed at the top, 
and at the bottom im- 
mersed in the water of 
the hydraulic main, see 
Figs. 8 and 9: Extend- 
ing from the dip valves 
E' and F" are racks S', 
which pass through the 
heads of the cylindrical 
extensions C' and D' of 
the hydraulic main K 
and into closed tubular 














The spindle A', before alluded to, passes through the bases 


of the tubular cases t', which are enlarged and provided with stuffing 


boxes u', to prevent leakage 
of gas. Within the enlarged 
portions of the cases t' are 
pinions a’, secured to the 
spindle A’, and in engage- 
ment with the racks s', see 
Figs. 8 and 9. 

Referring now particularly 
to Fig. 10, which is a plan 
of Fig. 8, it will be seen that 
the pipes J and ZL, with their 
dip valves Z' and F", are 
not situated on the longitud- 
inal center line of the hy- 
draulic main, but are placed 
one on each side thereof. 
The object of this arrange- 
ment is to have the pinions 
a’ on opposite sides of the 
racks, so that in the rotation 
of the spindle A' one of the 
valves will be raised as the 
other is lowered. At the back 
of each rack s' is a support- 
ing roll 6°, which prevents 
the rack from being forced 
back in the operation of the 
spindle A', see Fig. 9. 

Supposing the feed and 
purge valves i and j to be 
open, the steam valves closed, 
and the dip valves Z#' and 
F" in the hydraulic main 
equalized in height, the first 
step in making gas consists in 
charging the generators with 
lump anthracite coal, coke or 





| 


other carbonaceous ma- 
terial through the open- 
ings F and G, and 
bringing the coal to an 
incandescent state by 
the air blast admitted 
to it under the grates, 
through the pipes M 
and N, and conduits D 
and E. The air blast 
is now shut off, the 
and G 


openings F 
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closed, and the dip valves E' and F" brought into the relative posi- 
tions shown in Fig. 8, when the main steam valve n and the branch 


steam valve r are opened, 
which admit steam to the 
generator A by means of the 
conduit D and the duets g. 
The steam upward 
through the incandescent 
coal in the generator A, 
and in this operation is dis 
associated into its elements, 
the oxygen combining with 
the coal forming carbonic 
oxide and the hydrogen 
being liberated. These gases 
then pass through the con 
necting space C to the gen- 
erator B, thence through 
the incandescent coal in the 
said generator, thence to the 
conduit EZ by means of the 
ducts h, and thence to the 
pipe L, through which they 
are conducted to under the 
dip valve F'', and are deliv 
ered through the water to the - 
hydraulic main. The opera- 
tion as described is continued 
until the coal in the generator 
A becomes somewhat cooled, 
when the steam valve r is 
closed and the dip valves E' 
and F'' reversed in position. 
The steam valve q is now 
opened, and the operation 
above described repeated, ex- 
cept that the process is re- 
versed, the steam passing up- 
ward through the generator B 


passes 
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and downward through the one A, but the gases finally pass from un- 
der the dip valve E' to the hydraulic main, as in the first operation. 
This secondary process is continued until the cval in the generator B 
has been cooled to a point below which the operation cannot be prop- 
erly worked, when the steam valve r is closed. The purge valve j is 
now opened, as are also both the steam valves q and r to drive out 
through the opening G, the inflammable gases contained in the gener- 
ators. This purging process is completed after the closing of the steam 
valves gq and r by admitting steam through the purge pipeW. The 
purge being still open the air blast to both generators is turned on, and 
this is continued until the coal in both generators is again heated 
to an incandescent state or a proper temperature, after which the first 
and secondary processes as described are repeated. 

It will be understood from the foregoing description that in operating 
the dip valves E' and F" in the hydraulic main, to change them from 
one extreme position to another, or to bring them to a common position 
wherein the depth of dip is equal, the double pointer m' is also and 
simultaneously moved, in other words, all move together. For instance, 
when the said dip valves are equalized in height or have the same dip, 
the pointer is in a horizontal position, which indicates to the attendant 
that the apparatus is in a condition for the application of the blast, the 
dip valves both offering by the depth of seal sufficient resistance to the 
escape of air to prevent its passing to the take-off pipe of the hydraulic 
main, and also to prevent the backward passage or return of gas from 
the hydraulic main to the generators. It also indicates that both the 
steam valves g and r should be or are closed. 

In adjusting the valve operating mechanism by means of the hand 
wheel, so as to open or elevate to its highest position the dip valve F", 
the pointer m' is automatically moved so as to point to the steam valve 
r, and by this the attendant knows that the steam valve r must be 
opened in order that the gas making process may be carried out. To 
effect the secondary process, the hand wheel is turned in an opposite 
direction so as to lower the dip valve F' and raise the one E', and at 
the same time the steam valve r is closed. The position of the pointer 
now indicates that the steam valve gq is to be opened. Thus, the pointer 
always indicates the position of the dip valves, and shows which steam 
valve has to be opened. 








Cost of Coal Mining in lowa. 
—_ 
By Mr. G. A. Davis. 

The developed coal field of Iowa lies in 24counties, and some of these 
have produced only small amounts. Of the entire field, Mahaska is the 
banner county, producing 1,172,530 tons in the year ending June 30, 
1893. Most of this coal is a good quality of steaming and fuel coal, 
easy of access and workable. Many of the mines are developed by 
drift or slope entries. Of the shaft mines none is over 250 feet deep, 
while the principal ones are 125 feet or less. The thickness of the veins 
runs from 3 to 8 feet, and even more. The coal is worked by both the 
room and pillar and the long wall systems, the former plan being the 
most used, because it requires a peculiar roof for the long wall system, 
and, where it can be used, is considered the best, being safer, requiring 
less timbering, and removing a larger per cent. of coal. The average 
cost of sinking a shaft is about $12 per foot in depth ; the cost of timber 
with 4-inch stuff is $3 to $3.50 per foot in depth ; air shaft, 5 x 10, costs 
about $10 per foot in depth. Main entries are about 7 feet wide at the 
bottom and 6 feet at the top, not less than 5 feet high, or as high as the 
coal vein is thick. When the vein is less than 5 feet in thickness, top 
or bottom is removed to give this height. Side entries may be less. In 
long wall working enough of the entry roof is removed to make gob- 
bing or packing on the sides, and the settling of the roof causes it to 
lock or key itself before it has settled more than half the height it was 
excavated. The timber used for mine props is an item of expense that 
varies with the conditions met with in each mine. They cost 1 cent per 
lineal foot, delivered at the mine, for 4-inch diameter at the small end. 

The miners usually work in pairs, two men per room. They load the 
coal into pit cars, which the company hauls out and empties on screens 
of diamond-shaped bars set 1} inch apart and 12 feet long, set at an an- 
gle of 26°, or 4 to 1. Accompanying each car is a numbered brass 
check, which is credited with the weight of lump coal sent with it. As 
an incentive to good work, the nut and slack are not paid for. Some 
men shoot the coal to pieces more than others, and good judgment in 
digging coal counts in dollars and cents here, as well as in other trades. 

In What Cheer, iron men (picks work by compressed air) have been 
introduced. With this machine (the Harrison) a man can cut under about 
40 ft. face 4 ft. deep in a day. He will have one or two assistants, whom 
he pays a stipulated price per day, and he gets credit for all the coal he 





sends out. The company furnishes the machines and the compresse:| 
air and pays all expenses connected with them. Entry work, on an a\ 
erage, costs by hand pick $1.80 per lineal yard and 75 cents per ton 0! 
coal removed. With machine it costs $1.50 per lineal yard and 40 cents 
per ton. The proportion of nut and slack to lump coal in Keoku! 
county is about as follows: Slack, 10 per cent.; nut, 15 per cent.; anc 
lump, 75 per cent. Ventilation is by fan in the large mines and }) 
steam jet or furnace in the smaller ones. The fan forces air into the 
mine, which is carried around through the various side entries ani 
rooms by a system of stoppings in the entries until it reaches the upcast 
shaft. The furnace or steam jet is placed at the bottom of the upcast 
shaft to create a draft from the workings. The coal is usually haule« 
to the bottom of the hoisting shaft by small, chunky mules, but in sony 
cases the endless rope and tail rope methods are used. Pit cars usuall) 
hold about 1,500 to 2,000 pounds each, and run on track of 2 feet s 
inches to 3 feet gauge, laid with 12 to 18 pounds per yard T-rail, laid 
on 24 x 4 inches oak cross tiés placed 2 feet apart. The cost of a first 
class plant for operating a mine of say 500 to 800 tons per day capacit) 
is approximately as follows: Main shaft, 7 x 15 per foot depth, $15; air 
shaft, 5 x 10 per foot depth, $10 ; top works, tower, screens, cages, tip 
ples, etc., $4,500 ; two boilers in place, $2,000; boiler house, $300 ; en- 
gine, $2,000 ; engine house, $300; track scales, $800 ; pump, pipes, etc.., 
$500 ; sixty pit cars, $20 each, $1,200 ; blacksmith shop, $200 ; oil house. 
#100 ; powder house, $100; fan, $200; fan engine, $250; house, $150; 
rails, spikes, etc., $500; hardware, tools and sundries, $2,500; total, 
$15,625. If machine picks are used, add for air compressor, $4,000, anc 
for eight machine picks, $3,200. 

This plant will require about 13 top men at a cost of $25 per day, and 
16 to 18 men, including mule drivers, underground, at a cost of $30 to 
$40 per day, and from 150 to 250 miners. Patent loaders cost about 
$1,500, and if the coal is clean and requires but little picking over, the) 
are a good investment, as they save the work of from 4 to6 men, chunk 
ing in box cars, where the mine loads 400 tons or more per day. Besides, 
they place the load over the car trucks instead of leaving the bulk of it 
piled in the center of the car. The railroad tracks at the mine should 
have a grade of 1.5 per 100 feet from a point 100 feet below scales, to the 
end of empty storage tracks. From this point 100 feet below scales it 
should have 300 feet of 1.0 per 100, and lesser grade from there on, or 
even level if the ground will admit of it. Steeper grades than 1.05 per 
100 are liable to cause trouble in bad weather, while less grades on the 
empty track and over the scales cause cars to move hard in cold weather: 
and the availability of these grades should be kept in view when locat- 
ing the hoisting shaft. 








Beehive and Bye-Product Coke Ovens. 
scutailliliatiahies 

The Colliery Engineer remarks that it is a matter for some surprise 
that up to the present but little has been done in the United States to- 
wards the recovery of the bye-products of coke manufacture. It now, 
however, seems probable that some important forward movement in 
this direction will soon be made. Two circumstances are operating to 
bring this about. The first is an absolute necessity, which is manifest- 
ing itself, for largely increasing the supply of ammonia in America for 
refrigerating and fertilizing purposes ; and secondly, the low prices to 
which coke and pig iron have fallen, and the importance to iron and 
coke manufacturers of increasing their profits by securing the value of 
the bye-products. 

Experience of English and Continental coke manufacture under the 
recovery processes, shows that the profit is nearly $1 per ton of coke, 
obtained from these bye-products. 

A party of experts, instructed by the United States Geological Survey 
(Technology Department), are at present in England, personally inves- 
tigating how far these bye-product ovens are applicable to American re- 
quirements. They are visiting most of the leading coke and iron works 
in England, and expect also to visit France, Germany, Switzerland, 
and perhaps Belgium. The beehive oven is the only pattern extensive- 
ly employed in America, and one of the main objects of the visit is to 
ascertain whethercoke made upon the modern system would be equally 
as satisfactory in the manufacture of pig iron under the fast driving of 
American blast furnaces, as the fuel now supplied. 

A diversity of opinion exists upon the relative value of cokes made in 
beehive and bye-product ovens. This is a matter of the gravest im- 
portance to this country with its large output of pig iron. 

Even in England the prejudice against the bye-product ovens exists 
amongst some of the leading ironmasters. 

It is especially important that no change should be made in coke man- 
ufacture, which would in any way decrease the output, which at some 
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furnaces is as much as 3,000 tons per week against two-thirds of this 
quantity in England under the best practice. The recovery processes 
divide themselves into two systems, one, the Otto Hoffman (or Coppee) 
system, with its vertical flue oven and Siemen’s regenerator, and the 
other the varied modifications of the Carves oven, with its distinguish- 
ing horizontal flue. The bye-products sought to be obtained are coal 
tar, ammonia and gas, the latter being used for continuous coking and 
other heating purposes about the plant. In the north of England the 
Simon-Carves oven is mainly used, while at Northwich, near Liverpool, 
the Semet-Solvay ovens are used for the production of ammonia for the 
manufacture of ammonia ash. 

In France the Carves process is, of course, almost universally adopted, 
while in Germany the Hussener system, which is an adaptation of the 
horizontal flue, prevails. With a view of making the investigations 
most thorough, some 600 tons of coking coal has been shipped to France 
from the Pennsylvania, Ohio and Illinois coal fields, which will be 
tested in the presence of the Commissioners, and it is understood that a 
leading English ironmaster has offered to afford special information, 
under the head of ‘“‘The Behavior of Bye-Product Coke in the Blast Fur- 
nace,”’ by running part of his plant exclusively with bye-product coke 
and noting the results in the effect upon the production. No doubt is 
entertained but that the output will be larger with any of the coals sent 
over, in the bye-product oven, than would be produced by them in the 
beehive, but the question at issue is whether the quality will show a de- 
terioration by the newer process. 

For instance, coal from the Connellsville region will yield 664% per 
cent. of coke in the beehive ovens, while it is confidently expected the 
yield by the bye-product oven will be 73 or more per cent. 

The cost of a complete plant of 60 ovens, together with the necessary 
recovery plant and apparatus for treating sulphate of ammonia, is esti- 
mated to be from $120,000 to $240,000, varying with the style of the 
ovens. How much more costly these are compared with the beehive 
ovens will appear when it is stated that 60 ovens of the latter type cost 
in the Connellsville region but $20,000. 

This must be borne in mind, however, that the output from a bye- 
product oven is about 24 times that of a beehive. The bye-product ovens 
are nearly all of them, whatever the system, long and narrow—25 to 30 
feet long by 5 to 7 feet high, 16 to 28 inches wide—with external heating, 
rendering them practically gas retorts. 

The result of the examination and tests made by the Commissioners 
will be awaited with considerable interest, as the amount of information 
gathered will probably be more complete and detailed than has yet been 
accumulated, of the most approved European devices for the manufac- 
ture of coke, and they may result in a far reaching consequence to the 
iron, steel and coke industries of this country. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
hemi 
THE annual meeting of the shareholders of the Consumers Gas Com- 
pany, of Toronto, will be held at noon of the 29th inst. 





THE annual meeting of the Troy (N. Y.)Gas Company will be held 
in the Troy Savings Bank building on the 17th inst. 





Mr. ErneEsT F. Luoyp, Secretary of the Western Gas Construction 
Company, is receiving the congratulations of his friends ; and well may 
they be tendered, for he was recently in a wreck on the Wabash Rail- 
road, the smashup occurring at a point near Maumee. He escaped with- 
out a seratch. 





THE contract for lighting the handsome Ford bridge at the Ford street 
crossing, Hartford, Conn., has been awarded to the City Gas Light 
Company, of Hartford, and General Harbison smiles at his competitors. 
The agreement is to last for three years. 





Me. E. H. JENKINS, writing to us from Columbus, Ga., under date 
of the 5th inst., says: ‘‘ We are having a big rush in our gas business 
here at the present time, and the prospects are favorable for a large in- 
crease in our output for the coming winter season as against that of last 
year. We placed a 16-horse power Otto gas engine last week, and have 
sold a large number of gas stoves.” 


Mr. L. C. ATwoop has been appointed General Superintendent of the 
Belleville (Ills.) Gas Light and Coke Company. 





THE consumers of the Coney Island (N. Y.) Fuel Gas and Light 
Company are clamoring over the charges they have to pay for a gas 
supply—$1.75 per 1,000 cubic feet. They claim that since Gravesend 








township has become a part of the city of Brooklyn they should obtain 
their gas at the $1.25 rate. We believe the question is to be brought 
before the attention of the courts. 


THE continued hearing on the petition of the Brookline (Mass.) Gas 
Company, before the Board of Gas and Electric Light Commissioners, 
for the right to increase its capital stock from $1,000,000 to $2,000,000, 
which was set for the 4th inst., was postponed on account of the illness 
of Commissioner Barker and the unavoidable absence of General Schaff. 
An adjournment was ordered, the hearing to be had at the call of the 


Chair. 





THE new power house for the Bridgeport (Conn.) Traction Company, 
consisting of a dynamo room and a boiler room, will be of iron and 
brick—composite construction—designed by the Berlin Iron Bridge 
Company, of East Berlin, Conn. The dynamo room will be controlled 
by a traveling crane, to be furnished by the same parties. 





Mr. J. T. WeEstcortT, General Manager and Treasurer of the Econom- 
ical Gas Apparatus Construction Company, of Toronto, Canada, accom- 
panied by his wife, sailed for England, per the Germanic, on the 10th 
inst. The length of their visit will be determined by circumstances. 





THE proprietors of the Petaluma (Cal.) Gas Company have made an 
investment recently which is sure to return them big dividends in the 
near future ; the said investment representing certain sums expended 
in overhauling the main system. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., will furnish 
the iron roof trusses for the new city armory at Pawtucket, R. I. 





AMONGST the ‘‘ assets’ of the Consumers’ Gas Company, of Montreal, 
a certain agreement exists under which the promoters of the Company 
promised to supply gas to the city for public uses at a very low price. 
Some time ago, or shortly afterthe news of the purchase by the Montreal 
Company of the Consumers’ Company became public property, the 
Board of Aldermen communicated with the Secretary of the Consumers’ 
Company respecting its intention to take up the public lighting on and 
after May ist, 1895, and received the following reply : 
‘*Consumers’ Gas COMPANY, } 
Montreal, 1st October, 1894. \ 
‘**L. O. Davip, City Clerk—Dear Sir: We have your communication 
of 28th ult., and before receiving the same it was our intention to advise 
you that we had sold our equipment and works to the Montreal Gas 
Company. In making the arrangement we have tried to get them to 
assume our obligations, but found them unwilling to accede to our re- 
quest. Contrary to our expectations, we find that, on account of the 
climatic influences, we have not allowed sufficiently for the loss by con- 
densation and leakage. Moreover, the fact that there is $2,500,000 of 
capital invested by Montreal citizens in the Montreal Gas Company, 
rendered it impossible for us to command the necessary capital. We 
have to express our thanks to the City Council for the consideration 
shown to us, and beg to assure them had it been possible to command 
the necessary capital to supply gas otherwise than at a loss, at the pr.ce 
mentioned in our tender, we would have spared no efforts to do so. 
‘“ Yours obediently, A. PHILLIPs, Secy.”’ 





THE New York Board of Electrical Control claims that the Consol- 
idated Gas Company, in connecting its different stations by means of 
wires carrying electric currents, such wires being strung through its 
street mains, has acted illegally. Further, the Board, it is said, will 
prosecute the Company, taking the necessary steps in connection with 
the District Attorney. The Consolidated Company takes the stand (and 
it would seem to have all the best of the position) that its use of its 
mains for the purpose specified is perfectly legal and proper, in that it 
employed wires so laid for signalling between its stations before the 
Board of Electrical Control had any existence. The Company, there- 
fore, refuses to remove the wires until ordered to do so by the courts. 


Not long ago we noted the fact that it was proposed to establish a gas 
plant at Harriman, Tenn., to which mention we may add that the 
scheme is in the hands 6f Mr. Isham Benefiel, a resident of Harriman. 








Tue following is from the last annual report of the Directors of the 
Jamaica Plain (Mass.) Gas Light Company, the fiscal year of which 
ended June 30, 1894: ‘‘ The amount of gas manufactured during the 
past year was 57,726,500 cubic feet, an increase over the preceding year 
of 9,097,600 cubic feet, or 15 per cent. The coke so!d was 100,929 bush- 
els, and 1,649 barrels of tar have been sold at good prices. The average 
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yield of gas per pound of coal and oil for the past six months has been | 
5.19, and the average amount of gas produced per bench, each 24 hours, 

has been 50,350 cubic feet. The average candle power of the gas has 

been 18.88 candles. The greatest output of gas was on December 24, 

when 252,000 cubic feet were distributed. The greatest output the pre- | 
vious year was 208,000 cubic feet. 11,652 feet of new street mains have 
been laid, in sizes from 3 to 16 inches, on 30 different streets ; and 5,770 
feet of mains that had become of insufficient capacity have been relaid | 
with mains of greatly increased capacity. The number of new meters 
set was 517; deducting the number removed, the net gain is 172 meters. 
During the year 197 new meters were purchased. The price of gas dur- 
ing the past year has been $1.80 per 1,000 cubic feet, net, and $1.50 per 
1,000 feet for fuel purposes. Although we have received 20 cents per 
1,000 feet less for gas used for lighting purposes, and 50 cents per 1,000 
feet less for gas used for fuel purposes, and 30 cents per 1,000 feet less 
for gas used for street lighting than we received the previous year, we 
have, by the increased demand for gas, and economies effected, 
been enabled to keep up our usual earnings. Our street lamp 
contract continues until 1897, the contract price being $1.50 per 1,000 
fest. In answer to the prevailing popular sentiment for a low 
price for gas we have deemed it judicious to make a reduction in the 
price for gas, and to that end have notified our consumers that on and 
after July 1 of the current year the net price will be $1.65 per 1,000 
cubic feet. The increased use of gas, resulting from a lower price, and 
the regular addition of new takers, together with the increased economies 
which will be effected during the coming year will secure to the Company 
the usual earnings. Theexpenditures for repairs during the coming year 
will be very moderate, no extraordinary renewals or improvements being 
necessary. The usual extension of street mains will be necessary, 
but not nearly to the extent of last year ; and their construction will be 
at a less cost than last year, due to the prevailing low price for pipe. 
The outlook for the continued prosperity of the Company is of the 
brightest character. Our field for business occupies a territory 7 miles 
long and 3 wide, which is constantly and rapidly increasing in popula- 
tion and buildings of the best character. Our capitalization is moderate, 
and all paid in, and represents the value of our property but by one- 
half. The Company has always been conservatively managed and has 
never augmented its capitalization by extravagant expenditures, experi- 
ments or patent rights. Its affairs are now economically managed, and 
its salary account is of the most modest proportions, and with a con- 
tinued pursuance of the present policy its future prosperity is assured.” 





Ww. Bopy, of 513 Logan street, Toledo, Ohio, was recently accused 
by Manager Faben, of the Toledo Gas Light and Coke Company, of 
bye-passing the meter on his premises and obtaining a supply of gas 
without paying therefor. The discovery was made by Detective Nichter. 





In Our issue for October 1st we reported that the proprietors of the 
Muncie (Ind.) Natural Gas Company had determined to make a sub- 
stantial increase in the selling rates, which move caused a good deal of 
grumbling on the part of the consumers. The City Council, too, thought 
that the Company was exceeding its rights under its franchise, and, 
after a rambling discussion, the City Attorney (Mr. Warner), was in- 
structed to examine and report upon the rights of the Company and the 
consumers in the premises. His findings are as follows: ‘‘ At the last 
meeting of this Council the City Attorney was requested to render an 
‘opinion construing certain parts of the ordinance granting the Muneie 
Natural Gas Company the right to lay and construct a system of mains 
and pipes, etc., in the streets, alleys, public grounds, etc., of the city of 
Muncie. In compliance with this request I have carefully examined 
said ordinance, and especially Section 12 thereof, which is the section 
governing the attention of this Council by petition numerously signed 
by consumers of the said Company. Said section reads as follows : 
‘Said Company shall, so long as the supply of natural gas shall, in the 
opinion of its Board of Directors, be sufficient in quantity and quality 
for all purposes of the city and its inhabitants, furnish such gas to the 
inhabitants of said city residing or doing business along the lines of its 
mains and pipes, or reasonably near to the same, at all times when the 
same may be required, in such quantities as shall be deemed prudent; that 
in no case shall the total cost to such consumers, for private purposes, of 
such gas at any time exceed three-fourths of the current price of wood or 
coal for fuel or of artificial gas for lighting. That the price of natural gas 
to private consumers for heating purposes shall be regulated by a schedule 
of prices submitted by the Board of Directors to the Common Council of 
said city, at the beginning of each fiscal year, and that said Company shall 
not, in any manner or for any purpose whatever, exceed the prices so sub- 
mitted for that year; which schedule shall not exceed the price above stated 





in this section, said present price of wood being $2.50 per cord ; of anthra 

cite coal, $6 per ton; of soft coal, $4 per ton; and of artificial gas, $1.30 per 
1,000 cubic feet. Under this section the price is regulated by a schedule 
of prices submitted by the Board of Directors to the Common Council 
of said city at the beginning of said fiscal year, and said Company shall 
not in any manner for any purpose exceed the price for that year. Nei 

ther shall said schedule exceed the price named in this section.’ There 

fore, it is clear to my mind that the submission of said schedule to this 
Council answers a double purpose. First, to fix the price which cannot 
be exceeded during the following year ; second, to acquaint the givers 
of the franchise with the price so fixed, that they may determine wheth 

er or not the same was within the limits fixed by said franchise. The 
Muncie Natural Gas Company is bound by the prices fixed in section 12 
of this ordinance ; whether the said rate by the present schedule has 
been exceeded is a question of fact not for me to determine.” 





WHEN the report had been read, on motion of Mr. Zook a committee 
was appointed to determine whether or not the Company’s schedule 
was within the rate limit provided for in the ordinance. 





AT a recent meeting of the Committee on Gas, Philadelphia City 
Councils, the ordinance submitted by Mr. Meehan, providing for the 
creation of a loan for the purchase of the 25th Ward water gas plant, 
was referred to the Committee on Works and Estimates. 





AT a meeting of the Board of Commissioners of Red Bank, N. J., a 
party named Hope submitted the following offers for the public light- 
ing. It is understood that Hope represented Messrs. G. W. Harris and 
H. A. Jones, who in turn are supposed to be the backers of the New 
York Gas Improvement Company: Electric lighting proposals: For 
1,200-candle power arcs (not less than 35), every night and all night 
table, $88 per lamp per year. For 1,200-candle power arcs, 25 nights 
per month, to 4 a.M. in winter, to 3 A.M. in summer (and not less than 
120 incandescent lamps), $70 each—or $4,250 per year for all the lights, 
For 120 32-candle power lamps, every night and all night, $24 per lamp 
per year. For 120 32-candle power lamps, 25 nights per month, $20 per 
lamp per year. For 300 32-candle power lamps, for 25 nights, to 3 a.M., 
$18 per lamp per year—same rate for 120 more, if 35 are lights are used. 
For 300 20-candle power lamps, for 25 nights to 3 a.m., 6 months, and 
to 4 A.M., six months, $15 per lamp per year. This offer is for not less 
than 250 incandescent lamps, if no are lights are. used, to include the 
main body of the town, and also any other part of the town required to 
be lighted for a term of not less than 5 years. The town to provide all 
rights to use of streets, ete., for electric lighting and to take all the 
street lighting for the term from this party, their successors or assigns. 
If a 10-year contract is made, 5 per cent. off of each price. If the Com- 
missioners want thirty-five 1,200-candle power lights and 120 thirty-two 
candle power incandescent lights, they will cost the town $5,960 per 
year for 5 years, or 5 per cent. less if a 10-year contract is made. 





THE proposal for gas lighting was as follows: We would offer to fur- 
nish lamp posts and lamps and the necessary gas, and extinguish the 
lights and keep the lamps in repair, as follows: For a 20-candle gas 
light, to be lighted all night and every night, $17.50 per lamp per year. 
For a 20-candle gas light, to be lighted every night, to 3 o’clock a.M., 
six months, and 4 o'clock A.M., six months, $15 per lamp per year. 
(This light is more diffusive than the electric light, and will light the 
streets equal to a 32-candle electric light.) This offer is for not less than 
250 lamps, to include the main body of the town, and also any other 
part of the town required to be lighted, for a term of not less than 5 
years. The town to provide all rights to use streets, etc., for gas light- 
ing, and to take all street lighting for the town from this party, their 
successors or assigns. If a 10-year contract is made, 5 per cent. off of 
each price. 





THe Commissioners laid the offers on the table, where they ought to 
be allowed to remain. 





THE Providence (R. I.) Gas Company has had its attention called to 
the fact that sneak thieves have been masquerading as meter takers 
amongst the consumers. The ligbt-fingered gentry have met with some 
success in their pilferings, which is solely the fault of the plundered 
ones, for everyone in the employ of the Providence Gas Company, 
whose duties require him to enter the houses of the Company’s patrons, 
is furnished with a distinctive badge, that he is obliged to show when- 
ever a demand is made upon him for its presentation. 





SEALED bids for the public lighting of Grand Rapids, Mich., will be 
received by the City Clerk up to 5 P.M, of the 27th inst, 
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THE news has been widely published that Mr. J. E. Addicks has re- 
ired from active connection with the gas interests of Boston, Mass. In 
tne meantime, however, it would be just as well not to put too much 
‘aith in the literal construction of the announcement. 





THE New Utrecht (L. I.) Citizens’ League is back of the case, entitled 
Walter E. Parfitt vs. Cornelius Ferguson, et al.,in which complainant 
seeks to invalidate the contract under which the Kings County Gas and 
{lluminating Company is performing the public lighting of the town, 
‘he agreement having several years to run. 





THE heirloom of a public lighting contract which came to the West- 
erly (R. I.) Gas Company when it took over the local electric lighting 
enterprise, is about at its end as a legacy. Under it the contractors had 
to maintain are lamps (moon table) on the basis of an annual payment 
of $59 each, and 16-candle power incandescents for $11.80 each, but the 
Westerly Gas and Electric Light Company, in the making of a new 
contract, asks $75 and $15 respectively. 





THE Sioux City (Ia.)Gas Company is completing a new feeding main, 
running from the holders through the center of its district. 





THE City Council of Waco, Tex., has, through the action of its Gas 
Committee, awarded a contract for the public lighting by means of are 
lamps to the Waco Gas Company. The contract calls for 2,000-candle 
power ares, all night and every night, to be paid for at the rate of 
$11.50 each per month ; and the agreement is to last for 10 years. 





THE proprietors of Santa Fe (N. M.) Gas and Electric Company have 
authorized the General Electric Company to construct for them a 150- 
horse power electric plant. It is to be completed by January Ist. 





EK. M. Montgomery, of Buffalo, N. Y., representing the Canisteo 
(N. Y.) Fuel Gas Company, has applied to the Common Council of Ni- 
agara Falls for a franchise to operate a gas works. The concern pro- 
poses to supply ‘‘ fuel gas” at a rate not to exceed 25 cents per 1,000 
cubic feet. It is not likely the promoters will succeed. 





A QUEER news item is one that comes from Harrisburg, Pa., under 
date of 8th inst., which conveys the information that, in accordance 
with an ordinance, passed as a joke, tin shades have been placed 
on the electric light lamps facing the suburban districts of Harris- 
burg, in order to prevent any portion of the territory contiguous to 
the city limits from being illuminated. The ordinance is the result of 
the refusal of the inhabitants of the suburban districts to have their ter- 
ritory annexed to Harrisburg. 


A NAPHTHA tank in leaky condition, on the plant of the Mount Holly 
(N. J.) Gas Company, is responsible for a fire that at one time threat- 
ened to work considerable damage, not only to the gas property, but to 
the belongings of the nearby mills of the Burlington Carpet Company. 
The damage at the end, however, was less than $400 in amount. 





Me. Freperick W. Movwnt, Electrician to the St. John (N. B.) Gas 
Light Company, died suddenly on the morning of the 5th inst. 





Mr. CuiarENce D. TOURNEY has been appointed receiver of the Con- 
solidated Gas and Electric Light Company, of Westchester county, 
N. Y., which appointment was necessitated by the recent failure of 
Messrs. Coffin & Stanton, who were largely concerned in its financiering. 


THR Chapman Valve Manufacturing Company is constructing an im- 
portant addition to its excellent foundry plant, at Indian Orchard, Mass. 








Dynamo Currents for Operating Fire Alarm Systems. 
As cette cite 
By Mr. B. S. FLANDERs. 

In considering the subject of a central office system of electric fire 
alarms we are accustomed to elaborate on the general construction and 
operation of the apparatus used, together with the methods employed 
to give out to the department an accuratealarm in the quickest possible 
time. 

Comparisons between the systems of different cities have always been 
made on this basis ; the two features of construction and arrangement 
of the various apparatus and methods of operating the same being the 
only factors considered, and but little if any thought has been given to 
the subject of batteries, without which the most elaborate and best con- 
ducted system would be useless. 

While great progress has undoubtedly been made in general methods 


in all cities using a central office system, there have been upto a recent 
; date no special improvements developed in the matter of supplying the 
, actuating current since the first system was established in the city of 
Boston in 1852. And in view of the fact that Boston was the first city 
| to try the experiment of utilizing this subtle agent in transmitting in- 
telligence of fires to its department, it seems quite fitting that it should 
also be the pioneer in the new field now under consideration in this 
paper. 

The question of employing the dynamo for operating the fire alarm 
system of Boston first presented itself to my mind early in the year 1891, 
when I commenced a careful study of the problem and instituted a series 
of thorough and exhaustive experiments with the view of ascertaining 
whether or not it would be practicable to adopt such a system in place 
of the modified form of gravity battery then in use. 

I procured a motor generator of comparatively low voltage and ap- 
plied it to one of the circuits, which, Jike all the others in the system, 
required a constant current. The first tests were conducted with great 
caution, a supplementary battery being held in readiness to be applied 
at a moment’s notice should any failure in the experiment be developed, 
but from the first it proved to be substantially successful, the only diffi- 
culty experienced being a tendency on the part of the field magnet to 
heat by constant service, and I was obliged to make a trial of several 
machines with different windings before I obtained satisfactory results. 

The apparatus finally adopted, which has been in constant use during 
the past year, is constructed in a very compact and convenient form, 
and has thus far been driven by the 110-volt current supplied by the 
Edison Electric Illuminating Company, the output from the generator 
being equal to about 100 volts, giving very nearly 1 ampere of current. 

After a few weeks of trial of the single circuit connection, I placed a 
group of six circuits in multiple connection, each circuit being equipped 
with a rheostat for facilitating the matter of regulating the current to 
the amount required. 

I purposely selected circuits whose battery requirements were as ex- 
acting as any others in the entire system, the average need of each be- 
ing about 50 volts with ;$, of an ampere of current. 

There had been an aggregate of 350 cells of the gravity type in use to 
supply these circuits with a sufficient amount of current for their ser- 
vice, and I found no difficulty whatever in obtaining from this gener- 
ator all that was required, with an excess of current in reserve to sup- 
ply for at least as many more if necessary. 

The constancy and steadiness of the current thus obtained, together 
with the facility for instantaneously increasing or decreasing it to meet 
the varying conditions of the circuits, have thoroughly convinced me, 
after a trial extending through so many months, that the dynamo is 
greatly superior in all respects to any form of galvanic battery yet used 
in the fire alarm service. 

It seems to me that anyone who has had experience with the use and 
care of the ordinary types of batteries, especially in a service as exact- 
ing as that of the fire alarm, should gladly welcome and adopt a sys- 
tem from which all the disagreeable features attending their use have 
been eliminated. 

In place of the tons of blue vitriol and zines which are required to be 
handled, the barrels of unsightly debris usually waiting to be taken 
away, the unartistic frescoing of the shelves and floor caused by the so- 
lution which inevitably becomes scattered about more or less during the 
process of renewing the various elements of the cells, and the exasper- 
ated battery man, whose lacerated hands are throbbing with pain 
caused by the poisoned liquid absorbed while at his work, making him 
a fit subject for some energetic missionary endeavor, if we may judge 
anything by his remarks, we shall have aclean and pleasant apartment 
in which a set of beautiful machines will be symmetrically arranged, 
' making the battery room not by any means the least interesting feature 
of the new fire alarm plant soon to be established in the city of Boston, 

The results of my experiments thus far have fully convinced me that 
this new system is entirely practicable, and in all ways is so far superior 
to any other previously used that it has been definitely decided to adopt 
it, and all arrangements for the construction of the new office have been 
and are being made with that end in view. 

A switchboard will be placed in connection for the purpose of utiliz- 
ing the current of other companies for power to run the generators in 
addition to the local plant designed to be constructed for the new head- 
quarters building, and tlf® Edison Company now supplying, as it would 
be obviously unsafe to depend upon one source alone for this purpose. 

I have also designed a multiple distributing board, and by its use any 
circuit or group i civweite can be connected with any generator at will 
at a moment’s notice. 

In conclusion, I have to say that the results of these experiments 
justify me in expressing the unqualified opinion that the adoption of this 
system will be one of the greatest improvements in fire alarm service 
considered in recent years. 
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The Market for Gas Securities. 


Dullness ruled the market for city shares last 
week, but there was no manifestation of weak- 
ness. In fact, if anything, prices were a trifle 
better sustained, Consolidated having sold on 
the Exchange on Wednesday last at 121}. 
There were no sales Thursday, but to-day (Fri- 
day) 121 is freely bid for it. Standard preferred 
is in demand, at previous quotations, ex-divi- 
dend of 1 per cent., which was paid on the 10th 
inst. The preferred looks to us to be a pur- 
chase at anything under 90. Equitable and 
Mutual are neglected, but quotations are firmly 
held, There is no change, seemingly, in the 
Brooklyn situation, where prices are about the 
same as last week. The abnormally high rate 
for Williamsburgh appears to be the result of 
an attempt on the part of certain capitalists to 
take up a good holding in it. 

The feature in outside shares was the erratic 
dealing in Bay State, which sold early in the 
week up to 32, and is offered to-day at 254. The 
understanding is that Mr. Addicks is to retire 
nominally from the active management of this 
property. Chicago gas is strong, the outsiders 
having at last become reconciled to the belief 
that the Universal charter is in no sense a 
menace to the present gas interests of the city. 
Chicago sold to-day at 75. Baltimore Consol- 
idated is offered at 68. 








Gas Stocks. 


eo 


Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau Sr., New Yorx Crry. 
OctoseEr 15. 
oo communications will receive particular attention. 


The following quotations are based on the par value of 
$100 per share. 43 


Capital. Par. Bid Askeq| 


100 121 122 
103 — 
100 
170 
106 
108 
145 
100 


Richmond Oo., 8. L..... 
66 Bonds......... 





Standard Gas Co-- 
Common Stock....... 
Preferred........ eeseee 

TRIOS cacccversepensscccee 
Gas Co’s of Brooklyn. 

“  §. F. Bonds.... 

Equity Gas Light Co... 


POOPhes ..cccsccesccesccccece 
‘* Bonds (Ts)... 

* OF GD ices 

Metropolitan........ 

. Bonds (5's) 

NASSAU... ..ecceceeeees cseeee 


Williamsburgh ........... 
‘ Bonds... 


Out of Town Ges Companies. 


Soston United Gas Co. — 
Je Series 8.F. Trust 
2d te ry Ty 

Buffalo Mutual, N. Y... 

vi Bonds... 

Chicago Gas Company. 

Chicago Gas Light. & 
Coke Co.— 

G’t’d Gold Bonds 


Cincinnati G. & O. Co.. 
Consumers Toronto.... 


Equitable Gas & Fuel 
Co , Chicago, Bonds 
Jersey City....... dinannian 
Louisville, Ky..........+. 
Laclede Gas Light Co. 
St. Louis, Mo.— 
Common Stock.... 


Little Falls N. Y........ 
“ Bonds 


People’s Gas and Coke 
Co., Chicago— 


2d 
an, res City.. 
” Bonds.. 
Paterson, N. J...........5 


’ ’ 
2,000,000 1000 


7,000,000 1000 
3,000,000 1000 
750,000 100 
200,000 1000 
25,000,000 100 


7.650,000 1000 


2,000,000 100 
600,000 1000 
7,000,000 100 
1,600,000 50 


11,000,000 
6,400,000 


7,500,000 100 
2,500,000 100 
9,034,400 1000 
50,000 100 
25,000 — 
2,000,000 100 
25 


500,000 25 


. 10,000,000 100 


2,000,000 20 
50 


254 
44 


80 
59 


95 


58 

92 
192 
1844 

90 


25} 
45 


83 


100 
75 


814 


625 
187 
100 
55 
68 
1074 


101 


—~— 


50 


22 
38 
82 
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Economical Gas Apparatus Construction Co., Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind..... 
Humphreys & Glasgow, New York City............seeee0 5s 558 


SCRUBBERS AND CONDENSERS. 


G. Shepard Page's Sons, New York City 

R. D. Wood & Co., Phila., Pa 

James R. Floyd & Sons, New York City 

Continental Iron Works, Brooklyn, N. Y.................... 570 


REGENERATIVE FURNACES, 


Bartlett, Hayward & Co., Baltimore, Md 

Fred. Bredel, New York City 

J. H. Gautier & Co., Jersey City, N. J 

Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... ! 


TAR AND CARBONIC ACID EXTRACTOR. 
Geo. Shepard Page’s Sons, N. Y. City.........se0ececee sees 57 


AMMONIA CONCENTRATOR. 
Michigan Ammonia Works, Detroit, Mich.....sscsseesssseee 555 


GAS METERS. 


Jobn J. Griffin & Co., Phila., Pa............eeeeeee eeeeeeee 540 
American Meter Co., New York and Philadelphia 
The Goodwin Meter Co., Philadelphia, Pa......... 


Maryland Meter and Manufacturing Co., Baltimore, Md.... 

Harris Bros. & Co., Philadelphia, Pa....... .......++5+---- k 

Metric Metal Co., Erie, Pa... ccccccccscccscccs sss cccessceces b 
GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Obi0........ 0... eeeee cee ee wees HTB 
M. J. Drummond, New York City 
BR. D. Weod & Od., PRIR., PR... cc cccccrcccvcccccccsenes t 


Addyston Pipe and Steel Co , Cincmnati. 0..... Seo Clad ! 
John Fox, New York City < 
STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, New York City.......0-.--ceeecsece-eenveees 567 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa. 

Perkins & Co., New York City 

Despard Gas Coal Co., Baltimore, Md 

Westmoreland Coal Company, Phila., Pa........... an Wee 55 


CANNEL COALS. 
Perkins & Co., New York City 
Log Mountain Coal, Coke and Timber Co., Pineville, Ky... 565 
GAS ENRICHERS. 


Standard Oil Co., New York City 
The Sun Oil Co., Pittsburgh, Pa 











Oct. 15, 18¢4. 


American Gas Light Journal. 555 








COKE CRUSHER. VALVES. 
M. Keller, Columbus, Ind............. Ee . 565 | Ludlow Valve Manufacturing Co., Troy, N. Y..........+0:. 562 
| Chapman Valve Manufacturing Co., Boston, Mass.......... 562 
AIR COMPRESSORS, | Dee ee ee Ob Stig Nis 6 osdcccccvcveccucéeeouress 570 
clayton Air Compressor Works, New York City............. mah | Continental em Wien, Beseiiym, H. ¥...........,.--. 0-0. _ 
| POlim Fox, New Vortt Oy... ccccccscccccccccsccccscccccccccs OS 
| The P. H. & F. M. Roots Co., Connersville, Ind...........++ 560 
COAL TAR PUMPS. | Isbell-Porter Co.. New York City.....s+ssessseeeeeeseeeee es 370 
clayton Air Compressor Works, New York City............ 556 | The Western Gas Construction Co., Fort Wayne, Ind Peeaea 562 | 


GAS GAUGES. ELECTRICAL APPARATUS. 


The Bristol Co., Waterbury, COMD.....0ese0..00- peewee 567 | Wm. Henry White, N. ¥.City.......ss000-.00000- teeesesees BTL 
Fort Wayne Electric Co., Fort Wayne, Ind................. 667 


Ga 
AS GOVERNORS. GAS ENGIN 
Connelly Iron Sponge and Governor Co., New York City... . 563 


New York Marine Paint Co., Poughkeepsie, N. Y 562 | Pee 
ae Mena T Necces moons | John Cabot, New York City......seseeeeeeeseeecceeceeeeees 567 | 


Wilbraham Baker Blower Co., Phila., Pa.................. 563 Schleicher, Schumm & Co., Phila., Pa....... ere ba 
Isbell-Porter Co., New York City......sscecsescesceeees coos 570 | ENGINES AND BOILERS. | 

GASHOLDER PAINT. The Hazelton Boiler Co., New York City...... debineh aacde 556 | 
The Government Waterproof Paint Co.. Boston. Mass...... 562 


s =S IN 
SELF-SEALING MOUTHPIECE DOORS, GAS STOVES. 








Samant anon pendiien Noes 0) american Meter Co., New York and Philadelphia... ....... 559 | 
The Goodwin Meter Co, Phila., Pa ......... ndgalsta <auwies 472 | 
George M. Clark & Co., Chicago, llls.. — 
BETORTS AND FIREBRICK. Maryland Meter and Manufacturing Co., ‘Dattinene, Md. eee 874 
J. H. Gautier & Co., Jersey City, N.J...........ceeeeee eee: 565 | The Schneider & Trenkamp Co., Cleveland, O...... sees ee 556 
B. Kreischer & Sons, New York City....... eas sa 566 | Milwaukee Gas Stove Co , Milwaukee, Wis.. .............. 341 
Adam Weber, New York City.............. Cosecescecccesce GOO 
Laclede Fire Brick Mfg. Co , St. Louis, Mo..............+.. 566 GAS FLOW COMPUTERS. 
Borgner & O’Brien, Phila., Pa................ te eeeeeceeees vovindl Pee, be >) SRE oe 574 | 
James Gardner, Jr., Pittsburgh, Pa................ penea an 566 
Henry Maurer & Son, New York City...... Riiichtoea pages - COIN WRAPPERS. 
Baltimore Retort and Fire Brick Co., Baltimore, Md...... ee ans | 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... ps PGE Ge Ce 5 IN Oy WEN 6 666.0 6. n:h5 605606 cccectecssceses 555 | 
Brooklyn Fire Brick Works, Brooklyn, N. ¥ ......++...s0ss 566 
F. Behrend, New York City........ “area Se es 356 pipe 
H. B. Willson & Co., Washington, D.C..... .....00.-.ss00- 558 | 
CEMENTS. 





C. L. Gerould & Co., Mount Vernon, N, ¥.... ..sseeeeseees. 566 
F. Behrend, New York City..ccccccccccsssccccccceecces.-. B06 


Situation Wanted 

By a man who has had 20 vears’ experience 
GASHOLDER TANKS. In the Office Management and Pur- 
J.P. Whittier, Brooklyn, N. Y........0..+.+. ee 2 567; Chasing Departments of Gas Works. 


Is energetic and not afraid to do what may be required of him. 


BURNERS. | Reason for wishing to make a chauge, desires t better himself. 
Best of references. Address 
C. A. Gefrorer, Phila., Pa.......... Ob eccedeecssce epencasges Me és a 
Moses G. Wilder, Phila., Pa...........0:..ccseeeseseceeeees 555 | _ 1010-1 BENRY.” care tts Journal. 











LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn...........+++++ 555 


CORRESPONDENCE SOLICITED. 


A Gas Company in a Western town of 25,000 inhabitants desires 
An Energetic Man to Help in Office 
and Solicit Custom. 


Salary moderate. Address 
1010-3 ** H.,” care this Journal. 


STREET LAMPS. 


J. G. Miner, Morrisania. New York City ..... Cdbexs cvdnenee 7 
Bartlett Street Lamp Mfg. Co., New York City........... .. 567 


PURIFYING MATERIAL. 
Connelly Iron Sponge and Governor Co., New York City... 563 


Greenpoint Chemical Works, Brooklyn, N. Y........-.+ eee a 4K ANTED, 


Henry W. Douglas, Ann Arbor, MICD.......sseseeee--+- e008 
Read, Holliday & Sons, Ltd., New York City......sssseeeeee 56 





About 10,C0) gallons daily supply of 


Om o 
i piggy nt ener Ammoniacal Liquor, 
The P. H. & F. M. Roots Co.. Connersville, Ind........ wonee ae 
Isbell-Porter Company, New York City.............--++++: 570 8 to 10 oz. strong. Address 
Wilbraham Baker Blower Co., Philadelphia, Pa........... 568 





Connelly Iron 8 and Gov: Co.. New York City.... 563 1009-4 ** AMMONIA,” care this Journal. 


GOIN! GOIN!! GOIN!!! 


should be neatly and accurately 
wrapped before banking. We 
make the only device that will dc 
it properly. Successful bankers 
give these to their customers. If 

you prefer to buy, ask any sta- 
tioner for tuem, or write to us for prices and free samples. 


| ALVORD & CO., Mfr. Detroit, Mich.,U.S.A. 


Ma 


MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 














Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am noe making MERCURY PRESSURE GOV- 





| ERNORS of ail the usual sizes, adapted to use upon Gas 
| Stoves, Furnaces, and Meters. The same careful attention to 


details of design and workmanship which has ostablished the 
reeeeie of WILDER’S VOLUMETRIC GOV- 

KRNORS will be given to the new line. They have been 
eae tested in many places during the past year, and have 
g.ven entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work. it would be 
impossible to sell them at the price. I hope for large orders, as 
— known, in consequence of the low price and good 
quality. 


Patent Lave Gas Tips. 
UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. 
CHATTANOOGA, TENN. 

















Utilize Your Cas Liquor. 


Srenarisa Bx Eecen ge 


PENSES. 
pensive. Write to 














The “Little Giant” Water Gas Generator 


IS THE MOST ECONOMICAL GENERATOR IN THE WORLD, BOTH IN COST AND OPERATION. 


It takes but little room. It requires no change to be made in the 
height or depth of gas houses. 

It is simpler and easier operated. It makes more good gas 
from a given quantity of stock. It makes good gas from cheaper 
stock. It makes gas of any desired candle jpower up to thirty 
without smoke. It makes a faultless gas from whatever gas- 


I build these Generators with any required capacity, from 3,000 
cubic feet per hour upward. All the plants which I have built for 
the past four years can be seen in operation. Results are, in all 
cases, better than guaranteed. 

In more than one half The gas works in the country the “Little 
Giant” will enable one man to easily make, in five hours, all the gas 


producing materials are cheapest in the locality where required, 
using hard coal or coke in connection with Lima crude or any other 
crude petroleum or its distillates, including naphtha of any specific 
gravity. 


A, M. SUTHERLAND, No. 136 Liberty Street, New York City. 


needed for the twenty-four hours. 

Everything is guaranteed, including durability and capacity of 
the Generator, the quality of the gas, and its cost. 

Correspondence solicited. 
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THE HAZELTON OR PORCUPINE BOILER. =. SEH REND. 


SOLE IMPORTER OF THE CELEBRATED 
Is Superior to All Others in 


: ‘German (Stettin-Didier) Clay Gas Retorts, 
Economy, Safety, Durability, | d 


| BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
E ffi Cc ency, C apac i ty | Stettin ‘‘Anchor” & “Eagle” Brand Portland Cement 


Quality of Steam Produced, 10 & 12 Old Slip, New York. 


centers llth : feat, Holliday & Sons, Ltd, 
Accessibility for Internal and 


External Inspection™Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. = | HYDRATED 
CORRESPONDENCE SOLICITED. =r OxI DE OF IRON 


For Gas Purification. 








No. 7 Platt St., N. Y. City. 











aa RH hy 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East i3th Street, New York, U.S. A. 


pittlangyiil's 


L} 
i 





ht 
inne istehsHaigh 


Cable Address, “ PAILA,” New York. ef ua | Analysis, Samples and Particulars on Applics 
Long Distance Telephone, 1229--18th St., New York. ,% tion. 











Not Connected with any other Concern in the U.S. 











Clayton Coal Tar Pumps 
THE CHEMISTRY OF ILLUMINATING G GAS, _ Used and recommended by New York Coal Tar Chemica 


.» Mica Roofing Co., Philadelphia Gas Works, S. E. Bar- 
By NORTON H. HUMPHRYS. Price, $2.40. “retimie Co., M.Ehrett, Jr., & Co., etc. Write for Circ’lars. 


Orders may be sent to CLAYTON AIR COMPRESSOR WORKS, 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 


Gas Stoves, 


PARLOR GRATES and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES. 


Twelve new Santos of beautiful ‘ii and finish added to our 
already large line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on the 
market. Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish from a plain iron to a full nickel or 

é brass plated Stovee OUR NEW BRILLIANT RELIABLE No. 840 
. E G 6 Ts i - is by far the most beautiful Cylinder Stove ever offered the public. 








f : ey lac 


Za Vee 2 he? we SEND FOR 1895 CATALOGUE. 


gee The Schneider & Trenkamp Co. 


Sole Manufacturers, 


Cleveland, Onio. 








it 
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J EWEL GAS RADIATORS. 


The Perfect Room Heaters. 


Oct. 15, 1894. 








If these Radiators were simply a duplication of what has 
been done, they would be worth but a passing notice. 


One Continuous Tube 
Instead of a Single Tube Construction. 
This gives greater burner capacity. 


Central Draught Tubes. 


This permits chimney connection, 
without extra cost in fuel. 


All Parts Near Burners are Cast Iron. 
All Outside Upper Tube Casings are 


4 if RCN z = 
eM a4) ee Enameled. 


SEND FOR CATALOG.— 


GEORGE M. CLARK & COMPANY, Makers, |49-161 Superior St., Chicago. 


FIELDS ANALYSIS 


Eor the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 











Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER &CO., - No. 82 Pine Street, N. Y. tai 











Fuel_and Its Applications The Management of Small BOOKS. 
Gas Works. 


BY C. J. R. HUMPHREY 8. 


Frice, $1. 
Orders to be sent to A. MI. CALLENDER & CO., 
32 PINE STREET, NEW YORK. 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assiste: } 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 


PLATES, AND 607 OTHER ILLUSTRATIONS. ROYA) 
OCTAVO, PaGES xx, 802. HANDSOME CLOTH, $7-50. 


|DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzorez Lunaz. Price $12.50. 





A. M. CALLENDER & CO., 32 Pime St., N. ¥ 

















A TREATISE ON THE COMPARATIVE 


King’s Treatise on Coal Gag, commmrcta vatuzs or cas 


COALS AND CANNELS. 


The most complete work on Coal Gas ever published. | By Davm A. Granam. 8vo., Cloth. Price $3. 


Gas Engineer's 
Laboratory Handbook. 


By JOHN HORNBY, F.LC. Price, $2.50. Three Vols. Bound, $30. Orders for tnese books may be sent to this office. 


A. MM. CALLENDER & CU., 
32 PIns Sr., N.Y. (rer 





A. M. CALLENDER & CO., 32 Pine St., N. ¥. A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. GEO. H. SAGE, Secretary. 


BERLIN IRON BRIDGE’ CO. 


The above illustration is taken direct from a photograph, and shows an Iron Truss Roof designed and built by us for the Engine Room of the 
Pawtucket Gas Co., at Pawtucket, R.I. The roof trusses are of iron, with iron purlins covered with our Patent Anti- 
Condensation Corrugated Iron Roofing. This roofing is guaranteed not to drip in the coldest winter weather, 
and is the only known method of preventing drip from corrugated iron in cold weather. 





Write for Illustrated Carignan. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 














Avex. C. HumMPHRErS, M.E., ARTHUR G. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicroria ST., 
(64 Broavwar,) LONDON & NEW YORK, : LONDON, Ss. w., 
NEW YORK. “HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


| To Gas Companies. ‘DURAND WOODMAN, Ph.D., 
PAT q N T S We make to order CAP BURNERS to burn any amoun'! Analytic and Technical 








under a stated pressure. Send for samples. 


med Nemtpatefeuees: =| A SERVICE CLEANED, DAP TUR OREM ST. 


score ea Taesee Pastas atans 
r y y 
— baient es, Cresent ob oO. A. GEFRORZER, | Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 


cosh 
Opp. U. halls wg ty “wa HINCTON, D.c. 248 N. Sth St., Phila., Pa. Laboratory, 127 Pear! (S0 Beaver) St. N. ¥. 
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AMERICAN METER CO. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


OCTOBER, 1894. 








Table No. 2, 





Table No. 1. 














: NEW YORK 
s FOLLOWING THE || — CITY. 
= MOON. | ALL Nieunt 
= LIGHTING. 
< = : | , ‘ ‘ Extin- 
a < Light. Extinguish.|| Light. guieh. 
iy P.M. | AM. 
Mon.) 1} 6.10 pm 5.00 4m) 5.30 | 5.00 
Tue. | 2} 6.10 5.00 =| -5.30 | 5.00 
Wed. | 3} 6.10 5.00 =| 5.30! 5.00 
Thu.| 4} 7.40 5.00 5.30 | 5.00 
Fri. 5| 8.40 5.00 5.30 | 5.00 
Sat. | 6| 9.30 Fea 5.00 | 5.30! 5.00 
Sun. | 7/10.30 5.00 5.30 | 5.00 
Mon.; §/11.40 5.00 5.20 | 5.10 


20 | 5.10 


Tue. 4 eae 5.00 
20 | 5.10 


Wed.|10| 140 | 5.10 
Thu. |11) 2.50 5.10 


| 


or Or or or 








20 | 5.10 
Fri. |12| 3.50 | 5.10 |} 5.20 | 5.10 
Sat. /13|No L. NoL. || 5.20! 5.10 
Sun. |14|Nol.rmNoL. | 5.20 | 5.10 
Mon.|15|NoL. NoL. 5.10 | 5.20 
Tue. |16| 5.50 PpM| 7.10 PM! 5.10 | 5.20 





Wed. |17/ 5.50 | 7.50 || 5.10 | 5.20 
Thu. |18} 5.50 | 8.40 5.10 | 5.20 
Fri. 19) 5.40 | 9.40 | 5.10 | 5.20 
Sat. /20| 5.40 (10.40 || 5.10! 5.20 
Sun. 21 5.40 LQi12.00 || 5.10 | 5.20 
Mon. |22| 5.40 | 1.20 am)! 5.00 | 5.30 
Tue. |23| 5.40 2.30 || 5.00 | 5.30 
Wed. |24) 5.40 | 3.40 || 5.00 | 5:80 
Thu. 26 5.40 20 || 5.00 | 5.30 








Fri. | 26) 5.30 20 5.00 | 5.30 
Sat. 27] 5.30 20 5.00 | 5.30 
Sun. |28) 5.30NM) 5.30 || 5.00 | 5.30 
Mon. 29) 5.30 30 4.45 | 5.35 
Tue. /30) 5.30 | 5.30 =| 4.45 | 5.35 
Wed. |31) 5.30 30 || 4.45 | 5.35 





Qo 
Or en Or or Or or or 








TOTAL HOURS LIGHTING 
DURING 1894. 








By Table No. 1, By Table No, 2. 
Hrs. Min. Hrs. Min. 
January. ..244,10 | January. ..423.20 
February...195.30 | February. . .355.25 





























March.. ... . 206.20 


April...... 169.40 
ree 162.10 
June ... ..135.40 
Ns » auiea 146.30 
August..... 162.20 


September. . 174.10 
October. . ..211.20 
November. . 221.00 
December. .245.30 





Total... . 2274.20 








March..... 355.35 
April... ....298.50 
May.... ... 264.50 
June.. ....234.25 
POET dii.es 243.45 
August .... 280.25 
September. . 321.15 


October... .374.30 
November. . 401.40 
December. .433.45 





Total. ..3987.45 
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ROOTS 
GAS EXHAUSTERS. 


Recently we have had Patents allowed on important im- 











provements on our Exhausters. 


With these improvements we have taken a very decided 


step in advance of all our past efforts. 


New cuts will soon be out. 














Inquiries | ? 
Cheerfully | (OU fae | A do ay for 


Answered. | x XY _ Catalogue. 


en 








BYE=-PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg., Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


. DREXEL BUILDING, PHILA., PA. 























= Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


d srtinhieihpneerannemmptiiescctin 


BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 














Standard ‘‘ Double Superheater" Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to us@ any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION CO. 





Fort Wayne, IND. 


Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 
CENTER VALVES, 
operating 1 to 4 Boxes. 
COAL GAS BENCHES, 


Etc., Etc. 


New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 








THEE 


LUDLOW YALYE MFG. 60., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR 
SEND FOR CIRCULAR. 


Hydraulic Main Dip Regulators, Check Yalves, 
Foot Valves, Yard Wash and Fire Hydrants. ° 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 


NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDEN. 


| 
"og Ba 
ree age 


ie. 











a UEACTURERS OF _ 


PAIN T "=" Holders 


And all Ironwork about Gas Works. 
POU GHEE Psiks, N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 























” IME GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
el 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Gate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 
Works & Ger”! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt. St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 
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NATIONAL GAS>> WATER Go., 


218 La Salle St., Chicago, Iil. 














HENRY C. REW, President. N. A. McCLARY, Secretary. IRWIN REW, Treasurer. 








E. E. MORRELL, Engineer. 








Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE 9 SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS 1 FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. ° AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” 4 hatha 


substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER, 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO0., No. 365 Canal St. New York. 


WILBRAHAM GAS EXHAUSTER TRON MASS 








For Gas Purification. 


Acts immediately, and more efficiently 
| than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
ri | | Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
~ = = = of T¥on, coutaining no sawdust, thus effecting 


== = SS = a saving in freight, leaving the consumer to 
















== furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


WILBRAHAM BAKER BLOWER COMPANY, |.vsszsisstossomuscz™ 


PHILADELPHIA, PA. H.W. Douglas (*cscomosey) Ann Arbor, Mich. 
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JAMES D. PERKINS. PERKINS reve cO,, 


228 & 229 Produce H=xchange, New York City. 
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F. SEAVERNS. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Ocean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas Coal, and the 
Qld Kentucky Shale, tor gnriching Purposes 


pe 
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Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more —2zlivered at any required point in the United States or Canada. 











SCIENTIFIC BOoOooE Ss. 





K\nG@’S TREATISE ON THE MANUFACTURE OF COAL | THE MANAGEMENT OF SMALL GAS WORKS, by 0. J. R. 


GAS. Three vols.; $10 per vol. 
| 


GAS MANUFACTURE, by -WiLLIaM RICHARDS. 4to., with MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, | 


numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER’S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; | 

18mo., Sewed. 20 cents. 
A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


| 
CHEMISTRY OF ILLUMINATING GAS, by Norton H. HUM- | 


} 
PHRYS. $2.40. 
PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


HUMPHREYS. $1. 


40 cents. 


| 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


|THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 


LIGHTING, by W. SuGa. $1.40. 
DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 


8vo., Cloth. $83. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. Moonry, $3. 


| A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE, by PROF. THORPE. “$3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JoHN TYNDALL. $2.50. 


VICTOR VON RICHTER. $2. 


[ILLUMINATING AND HEATING GAS, by W. BuRNs. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $250, 


FUEL AND ITS APPLICATIONS. $7.50, 


NEWBIGGING'S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONS. RUCTION BARKER. $5 


GAS ENGINEER'S LABORATORY HANDBOOK, by JouN 
HORNBY, FI C., $250. 


GAS LIGHTING AND GAS FITTING, by WP. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00, 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement. Storage. and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
UES OF GAS COALS AND CANNELS, by D. A. GRAHA\N | 


ELECTRIC TRANSMISSION OF ENERGY, by G. KNapP. $3 


ELECTRICIAN’S POCKET-BOOK. by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by Str D. SALOMONS. $1.50. 
DYN. %O BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TAIIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances*should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 











Oct. 15, 1894. 


American Gas Light HZournai. 








GAS ENRICHERS. 


GAS COALS. GAS COALS. 





the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COoOrK8 EB. 


MINES, = =  Clarksburgh, Harrison Co., West Va. 


WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, - = 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, + 4 cerns BANGS & HORTON 

71 Broadway, N. Y. * ( 60 Congressst., Boston. 





ENRICH YOUR GAS 


“Bear CREEK” CANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 








COKE CRUSHER, 


Strong, Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co. 
Columbus, ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Price, $5.00. 


This is a valuable and important work, a cupy 
of which should be in the possession of every gar 
company in the country, whether large or small. 














As a book of reference it will be found invaluable. | 
It is the only work of the kind which has ever | 
been published in this country, and is most com | 


plete. Handsomely bound. Orders may be sent { 
Ae M. CALLENDER & COs: 32 Pine St., N.% 


—— THE -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened Prepared for Gas Purposes, 





heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office -: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EDMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 





KELLER ADJUSTABLE 


Toledo, 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





| POINTS OF SHIPMENT: 
| PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
| WATKINS (SENACA LAKE), N. Y. 





| Since the commencement of operations by this Company its well-known 

Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
|giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 
Oo. and Pittsbureh, Pa. 























Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited 








GAS OIL. 


26 Breadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. _ 





J,H. GAUTIER & COMPANY 


OOBNER OF 


GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Olay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. CuHas. E. GAUTIER, Sec. & Treas. 
CaaS. E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N. Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFIOE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN. 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 








CVLS. LOGE? 


23? Sl ABOVE WE PACE PYULADA.. S.A. 


Fire Brick 
AND 


-CLay RETORTS# 




















Works, 
LOOKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiLTIAM GARDNER ww SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


" EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Glay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A vement of great value for patching retorts, putting on 
pieces, making up all bench-work joints, — blast oo 
and c"polas. This cement is mixed ready for Economic 
and thorough in its work. Fully warranted to stick. 





In Casks, 400 to oo eae 5 
Dn 8, poun at cents ind. 
In Kegs. 100 to 200 ei "6 rae ge 
In Kegs less than 100 “ ve * 


Cc. LL. GHROULD & Co., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AvGust LAMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts; Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim. 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
13x 13x23 and 10x10x2. 


WALDO BROS., 8 WATER ST., BOSTON, MASS 
Sele Agevts the New Engiand States. 








Kine’s Treatise on Coal Gas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 








\C- 
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FRED. BREDEL, 6. 





L., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines 


x Gas Apparatus. x 


No. 118 Farwell Avenue, Milwaukee, Wis. 











, = 
BRISTOL’S 


nsTOCs | PRESSURE GAUGE 


For Continuous Records of 


Special Trays for iron Sponge or Oxide of iron. 


CHURCH’S TRAYS a Specialty. 








Reversihla. Strongest. Most Durable. Most Easily Repaired. 


: Simple in Construction, 
Accurate in Operation, 


Street Gas Pressure. 


| 


GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


CASHOLDER TANKS AND 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 








306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 





Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 





The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.L.C. 
| Received Medal at World’s Price, $2.50. 
Columbian Exposition. | M. CALLENDER & CO., 32 Pine Street N. Y. City 














FLEMMING’S 
Generator-Gas Furnace 





Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 
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AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER 4 C), 
_ 32 Pine Street, N. ¥ 


Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 
Streets, ‘iain Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps. | oan ana Salesroom, 
Jacob G. Miner, 0 & 42 COLLEGE PLACE, - - N.Y. CITY 


| Gas Companies and others intending to erect Lamp 


No. 823 Eagle Ave., New York, N. Y¥. | and Posts will do well to communicate with us. 








| Sumeen —o 








Farson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER 


FOR OTILIZING OOAL TAR AS FUEL. 
* 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOL: ER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 





H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM. MFG. CO. 


WAT THAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








Single, Double and Triple- 


Tubular, Pipe and Sinuous 
Lift 


Friction 


Gasholders (|Mijeees Condensers 


of any Capacity. of all Sizes. 


Steel Tanks 
for Gasholders. 


Iron Roof Frames 

; i and Floors. 

PURIFYING BOXES, CENTER SEAL | aes cme tae F 3 BENCH WORK, REVERSIBLE LIME 
OR VALVE CONNECTIONS. a: Bee es te ne eee TRAYS. 


SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO —— 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 


Cog 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfectéd and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 


With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 


Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 


Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 


For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 


FORT WAYNE, IND. 








id 
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BARTLETT, HAYWARD & CO. 


St hit: mt al ALD. 








PURIFIERS. 



































Triple, Double & Single-Lift 
GASHOLDERS. : 
CONDENSERS. 
[ron Holder Tanks. 
i Scrubbers, 
ROOF FRAMES. A 
- Bench Castings. 
Girders. + 
Oil STORAGE TANKS. 
BHAMS Boilers 














The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


 MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 











Goal Tar Genealogical Tree 


MR. T. VINER CLARER, of London, Hnre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


I: the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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vette: IR. D. WOOD &.CO. aie... 


innanm natin des 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE!  GaS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER | PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


wwocienss CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT: FREEZING PREVENTER 


FOR GAS HOLDER CUPS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. } weavy LoAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO.., 


* ENCINEERS AND CONTRACTORS FOR‘ THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works.” 


245 Broadway, now York Gity. —orFicts- Bridge & Ogden Sts., Newark, N. J. 

















The Continental ron Works 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Molders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids: 


For Round, Oval, or “D” Retorts. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By COC. J. BR. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No 32 Pine Street, New York. 
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~ GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SuccEssoRS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 21st Sts., bet. 10th & Ilth Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
_ MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
~ §LEEVES, PLUGS, CAPS, 

STREET DRIPS, 
ETC., 
ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y ; Jamaica Piain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 


| 





H. RANSHAW, Prest. & Mangr. Ww. Stacey, Vice-Prest. T.H. Brrcn, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STAcH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


| 





| 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY : WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. 


H « SLANEY, JOSEPH P. GILL, 
|'GAS ENGINEER, 
Gas Hnmeineer 


59 Liberty St. (Room 31), N. Y. City. 
466 Sixth Street, Brooklyn, N. Y. | Plans, Estimates and Specifications furnished 
| for new works, Coal or Water Gas, and 


for alterations and extensious. 

















Plans, Specifications and Estimates furnished for New | 
Works, Alteration or Extension of Old Plants. 














JOS. R. THOMAS, 
GEORGE R. ROWLAND, No. 32 Pine Street, N.Y. City. 


Formerly with the Continental Iron Works. | CONSULTING AND CONSTRUCTING 


Draughtsman and Constructing Engineer. Gas Engineer and Contractor. 


Drawings, Specifications and Estimates furnished for the con | PLANS, — ESTIMATES 
struction of new works or alteration of old works. Special 


attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


Contracts taken for all Appliances 
required at a Cas Works, 
£ither for"New Works or Extensions to Old Plants. 











ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful a at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - ee Conn, 








WM. HENRY WHITE, 


No. ge Pine Street, - - - New lg City. 





ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


AS. WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


23 


Plans and Estamates Furnished. 
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1842 = feily & Fowler, = 1894 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








THE WALKER TAR © CARBONIC ACID EXTRACTOR. 


More than. BOO in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
Brooklire Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co,., and a number of others which we can’t name for 
want of space, if IT won’t. 


area GEORGE SHEPARD PAGE'S SONS, 


ont conan PORTER co., wb inhinasi: f. oa Sole Agents. 69 Wall Street, New York. 


Woods Gas Scrubbing and Enriching Apparatus. 












































ye 








End Elevation. “ Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
vrought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
end retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
. aterial. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y, City 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 


JOHN E"OxX, 


160 Broadway, N. Y. 








CAST IRON GASWATER PIPE 


sags a 





SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etce., Etc. 


General Foundry and Machine Work. 


mY CAST IRON 








WARREN FOUNDRY AND MACHINE CO., 


Established 1856, 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





(fice, Corbin Building, 192 Broadway, N. Y. 








GEORGE ORMROD. Manger. & Treas.. Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSCN IRON COMPANY. EMAUS, FA 






MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


PIPE. 





Purifiers, Condensers, Serubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








N. Y. AGENCY, 


Bartlett Lamp Mfg. Co., 


_ 40 College Place, | CeRAER 
New York City. "ae 


| J 
Telephone, 1125 Courtlandt. | 


| 
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Special 


METRIC METAL CO., 


MANUFACTURERS OF 


fry (jas Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





Agts.. McELWAINE-RICHARDS CO., 62 4 64 W. Maryland St., Indianapolis, ind 


t=) 
5, StU Ute ating =y2)-, 


a 4 me PEREPPEPPELLeLEr 


Factory 
and Office 


Erie, Pa. 


lh a 
ESTIMATES FURNISHED 
ON APPLICATION. 
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NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Establishea iso, ~eSt aud Experimental Meters, Pressure Registers, Pressure Gauges. 
With the best fecitities tor = METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


penufacturing, * ——- to 
andanswer ordts ‘ompty. Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY,. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “ Perfect ” Gas Stoves. 


Histabliahed 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry (as Meters, 


STATION METERS, METER PROVERS, 
AEX PHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 


Cox’s Gas Flow Computer. 


J 1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
6-6 8-6-0 9 8". ees yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
J"; COMPUTER, 434 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
ei + any pressure is at once seen. : 
4 3. When the required discharge and the length of pipe aré given, the pressure corresponding to 
any «diameter is at once found. 
4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations, — 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A.°M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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GAS METERS. GAS METERS. GAS METERS. 
WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas. 
Established |834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Sfamufactories: GAS STOVES. ake: se . 
SUGG@’S “STANDARD” ARGAND BURNERS, cpegiteimapnaeiant tan 
512 West 22d St., N. Y. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcas:ring”? Drum. 222 Sutter Street, San Francisco, 








EAB LME & MeciLHENNy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers 


, - 


D. McDONALD & CO., 


EBatablished 1854. 











154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 


3 ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Bi Built, Present Gas Plants, either Coal or Water, Remodeled. 


cdfibueied. Pians and Estimates Furnished upon Application. 








LOWE WATER GAS APPARATUS, MERRIFIELD WESTCOIT-PEARSON SETTING, 
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The advertisement of 


-— JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1617, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week. 
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: -F For smooth and. quiet running. 
U N EQ UA LE: For simplicity of construction and grace in design. 
2s =e ' For general reliability. 


Pererreeen Tc eee eeeeey Tee ee ee eee eee eee eee eee ee eee eee : For close regulation of power. 


150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 

















Our SIMPLICITY, 2s far as is 
; ; possible, with good de- 
Columbian sign and perfect Work- 
St | : ing. Built on scientific 
yle : : 
: principles, with a view 
et esa to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Pateut Alloy ‘Tube, SK 
good for one year. 
With timing device for igni 
tion, preventing starting Sizes, 


backward; or with elec- 
tric igni-er. . 


1=3d to 120 H.P. 


The First and Only Engine To-day to Please Every Purchaser. 





DEMONSTRATION 








It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. : 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have. recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. ‘ 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of c-nstruction and grace in design; for general reliability and ease of management; for quiet and 
smovth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 
NEW YORK,.18 Vesey St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 





